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Title 40— Protection of Environment
CHAPTER I— ENVIRONMENTAL 

PROTECTION AGENCY
SUBCHAPTER C— AIR PROGRAMS 

[FRL 423-6]
PART 51— REQUIREMENTS FOR THE

PREPARATION, ADOPTION AND SUB
MITTAL OF IMPLEMENTATION PLANS

Emission Monitoring of Stationary Sources
On September 11, 1974, the Environ

mental Protection Agency (EPA) pro
posed revisions to 40 CFR Part 51, Re
quirements for the Preparation, Adop
tion, and Submittal of Implementation 
Plans. EPA proposed to expand § 51.19 to 
require States to revise their State Im
plementation Plans (SIP’s) to include 
legally enforceable procedures requiring 
certain specified categories of existing 
stationary sources to monitor emissions 
on ^'continuous basis. Revised SIP’s sub
mitted by States in-response to the pro
posed revisions to 40 CFR 51.19 would 
have (1) required owners or operators 
of specified categories of stationary 
sources to install emission monitoring 
equipment within one year of plan ap
proval, (2) specified the categories of 
sources subject to the requirements, (3) 
identified for each category of sources 
the pollutant (s) which must be moni
tored, (4) set forth performance specifi
cations for continuous eniission monitor
ing instruments, (5) required that such 
instruments meet performance specifi
cations through on-site testing by the 
owner or operator, and (6) required that- 
data derived from such monitoring be 
summarized and made available to the 
State on a quarterly basis. v

As a minimum, EPA proposed that 
States must adopt and implement legally 
enforceable procedures to require moni
toring of emissions for existing sources 
in the- following source categories (but 
only for sources required to limit emis
sions to comply with an adopted regula
tion of the State Implementation P lan):

(a) Coal-fired steam generators of 
more than 250 million BTU per hour heat 
input (opacity, sulfur dioxide, oxides of 
nitrogen and oxygen);

(b) Oil-fired steam generators of more 
than 250 million BTU per hour heat in
put (sulfur dioxide, oxides of nitrogen 
and oxygen). An opacity monitor was re
quired only if an emission control device 
is needed to meet particulate emission 
regulations, or if ..violations of visible 
emission regulations are noted;

(c) Nitric acid plants (oxides of 
nitrogen);

(d) Sulfuric acid plants (sulfur di
oxide); and

(e) Petroleum refineries’ fluid catalytic 
cracking unit catalyst regenerators 
. (opacity).

Simultaneously, the Agency proposed 
similar continuous emission monitoring 
requirements for new sources for each of 
the previously identified source categor
ies, subject to the provisions of federal 
New Source Performance Standards set 
forth in 40 CFR Part 60. Since many of 
the technical aspects oMhe two proposals 
were similar, if not the same, the pro-
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posed regulations for Part 51 (i.e., those 
relating to SIP’s and existing sources) 
included by reference many specific tech
nical details set forth ih 40 CFR Part 60, 
(39 FR 32852).

At the time of the proposal of the con
tinuous emission monitoring regulations 
in the F ederal R egister, the Agency in
vited comments on the proposed rule- 
making action. Many interested parties 
submitted comments. Of the 76 comments 
received, 35 were from electric utility 
companies, 26 were from oil refineries or 
other industrial companies, 12 were from 
governmental agencies, and 3 were from 
manufacturers and/or suppliers of emis
sion monitors. No comments were re
ceived from environmental groups. Fur
ther, prior to the proposal of the regula
tions in the F ederal R egister, the Agency 
sought comments from various State and 
local air pollution control agencies and 
instrument manufacturers. Copies of 
each of these comments are available 
for public inspection at the EPA Freedom 
of Information Center, 401 M Street,
S.W., Washington, D.C. 20460. These 
comments have been considered, addi
tional information collected and assessed, 
and where determined by the Adminis
trator to be appropriate, revisions and 
amendments have been made "in for
mulating these regulations promulgated 
herein.
, General Discussion of Comments. In 

general, the comments received by the 
Agency tended to raise various objections 
with specific portions of the regulations. 
Some misinterpreted the proposed reg
ulations, not realizing that emission 
monitoring undet the proposal was not 
required unless a source was required to 
comply with an adopted emission limita
tion or sulfur in fuel limitation that was 
part of an approved or promulgated State 
Implementation Plan. Many questioned 
the Agency’s authority and the need to 
require sources to use continuous emis
sion monitors. Others stated that the 
proposed regulations were inflationary, 
and by themselves could not reduce emis
sions to the atmosphere nor could they 
improve air quality. A relatively common 
comment was that the benefits to be de
rived from the proposed emission moni
toring program were not commensurate 
with the costs associated with the pur
chase, installation, and operation of such 
monitors. Many stated that the proposed 
regulations were not Cost-effectively ap
plied and they objected to all sources 
within an identified source category be
ing required to monitor emissions, with
out regard for other considerations. For' 
instance, some suggested that it was un
necessary to monitor emissions from 
steam generating plants that may soon 
be retired from operation, or steam gen
erating boilers that are infrequently used 
(such as for peaking and cycling opera
tions) or for those sources located in 
areas of the nation which presently have 
ambient concentrations better than na
tional ambient air quality standards. This 
latter comment was especially prevalent 
in relation to the need for continuous 
emission monitors designed to measure 
emissions of oxides of nitrogen. Further, 
commentors generally suggested that

state and local control agencies, rather 
than EPA should be responsible for 
determining which sources should moni
tor emissions. In this regard, the cOm- 
mentors suggested that a determination 
of the sources which should install con
tinuous monitors should be made on a 
case-by-case basis. Almost all objected to 
the data reporting requirements stating 
that the proposed requirement of sub
mission of all collected data was excessive 
and burdensome. Coi^unents from state 
and local air pollution control agencies in 
general were similar to those- from the 
utility and industrial groups, but in addi
tion, some indicated that the manpower 
needed to implement the programs re
quired >y the propose«  ̂ regulations was 
not available.

Rationale for Emission Monitoring 
Regulation. Presently, the Agency’s reg
ulations setting forth the requirements 
for approvable SIP’s require States to 
have legal authority to require owners 
or operators of stationary sources to in
stall, maintain, and use emission moni
toring devices and to make periodic 
reports of emission data to the State 
(40 CFR 51.11(a) (6) ). This requirement 
was designed to partially implement the 
requirements of Sections 110(a) (2) (F) 
(ii) and (iii) of the Clean Air Act, which 
state that implementation plans must 
provide “requirements for installation 
of equipment by owners or operators of 
stationary sources to monitor emissions 
from such sources”, and “for periodic 
reports on the nature and amounts of 
such emissions”. However, the original 
implementation plan requirements did 
not require SIP’s to contain legally en
forceable procedures mandating contin
uous emission monitoring and recording. 
At the time the original requirements 
were published, the Agency had accumu- 

/lated little data on the availability and 
reliability of continuous monitoring de
vices. The Agency believed that the 
state-of-the-art was such that it was 
not prudent to require existing sources 
to install such devices.

Since that time, much work has been 
done by the Agency and others to field 
test and compare various continuous 
emission monitors. As a result of this 
work, the Agency now believes that for 
certain sources, performance specifica
tions for accuracy, reliability and dura
bility can be established for continuous 
emission monitors of oxygen, carbon 
dioxide, sulfur dioxide, and oxides of 
nitrogen and for the continuous meas
urement of opacity. Accordingly, it is 
the Administrator’s judgment that Sec
tions 110(a)(2)(F) (ii) and (iii) should 
now be more fully imDlemented.

The Administrator believes that a 
sound program of continuous emission 
monitoring and reporting will play an 
important role in the effort to attain 
and maintain national standards. At the 
present time, control agencies rely upon 
infrequent manual source tests' and 
periodic field inspections to provide 
much of the enforcement information 
necessary to ascertain compliance of 
sources with adopted regulations. Man
ual source tests are generally performed 
on a relatively infrequent basis, such as
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once per year, and income cases, affected 
sources probably have never lieen tested. 
Manual stack tests are generally per
formed under optimum operating con
ditions, and as such, do not reflect the 
full-time emission conditions from a 
source. Emissions continually vary with 
fuel firing rates, process material feed 
rates and various other operating condi
tions. Since manual stack tests are only 
conducted for a relatively short period 
of time (e.g., one to three hours), they 
cannot be representative of all operating 
conditions. Further, frequent manual 
stack tests (such as conducted on a 
quarterly or more frequent basis) are 
costly and may be more expensive than 
continuous monitors that provide much 
more information. State Agency en
forcement by field inspection is also 
sporadic, with only occasional inspection 
of certain sources, mainly for visible 
emission enforcement.

Continuous emission monitoring and 
recording systems, on the other hand, 
can provide a continuous record of emis
sions under all operating conditions. The 
continuous emission monitor is a good 
indicator of whether a source is using 
good operating and maintenance prac
tices to minimize emissions to the a t
mosphere and can also provide a valu
able record to indicate the performance 
of a source in complying with applicable 
emission control regulations. Addition
ally, under certain instances, the data 
from continuous monitors may be suf
ficient evidence to issue a notice of vio
lation. The continuous emission record 
can also be utilized to signal a plant 
upset or equipment malfunction so that 
the plant operator can take corrective 
action to reduce emissions. Use of emis
sion monitors can therefore provide val
uable information to minimize emissions 
to the atmosphere and to assure th a t 
full-time control efforts, such as good 
maintenance and operating conditions, 
are being utilized by source operators.

The Agency believes that it is necessary 
to establish national minimum require
ments for emission monitors for specified 
sources rather than allow States to de
termine on a case-by-case basis the spe
cific sources which need to continuously 
monitor emissions. The categories speci
fied in the regulations represent very sig
nificant sources of emissions to the at
mosphere. States in developing SIP’s 
have generally adopted control regula
tions to minimize emissions from these 
sources. Where such regulations exist, the 
Agency believes that continuous emission 
monitors are necessary to provide infor
mation that may be used to provide an 
indication of source compliance. Further, 
it is believed that if the selection of 
sources on a case-by-case basis were left 
to the States, that some States would 
probably not undertake an adequate 
emission monitoring program. Some 
State Agencies who commented on the 
proposed regulations questioned the 
state-of-the-art of emission monitoring 
and stated their opinion that the pro
posed requirements were premature. 
Therefore, it is the Administrator’s 
judgment that, in order to assure an

adequate nationwide emission moni
toring program, minimum emission mon
itoring requirements must be established.

The source categories affected by the 
regulations were selected because they 
are significant sources of emissions and 
because the Agency’s work at the time of 
the proposal of these regulations in the 
field of continuous emission monitoring 
evaluation focused almost exclusively on 
these source categories: The Agency is 
continuing to develop data on monitoring 
devices for additional source categories. 
It is EPA’s intent to expand the minimum 
continuous emission monitoring require
ments from time to time when the eco
nomic and technological feasibility of, 
continuous monitoring equipment is 
demonstrated and where such monitor
ing is deemed appropriate for other sig
nificant source categories.

Discussion of Major Comments. Many 
commentors discussed the various cost 
aspects of the proposed regulations, spe
cifically stating that the costs of con
tinuous monitors were excessive and in
flationary. A total of 47 commentors ex
pressed concern for the cost and/or cost 
effectiveness of continuous monitors. 
Further, the Agency’s cost estimates for 
purchasing and installing monitoring 
systems and the costs for data reduction 
and reporting were questioned. In many 
cases, sources provided cost estimates for 
installatidn and operation of continuous 
monitors considerably in excess of the 
cost estimates provided by the Agency.

In response to these comments, a fur
ther review was undertaken by the Agen
cy to assess the cost impact of the regu
lations. Three conclusions resulted from 
this review. First, it was determined that 
the cost ranges of the various emission 
monitoring systems provided by the 
Agency are generally accurate for new 
sources. Discussions with equipment 
manufacturers and suppliers confirmed 
this cost information. Approximate in
vestment costs, which include the cost 
of the emission monitor, installation cost 
at a new facility, recorder, performance 
testing, data reporting systems and asso
ciated engineering costs are as follows:, 
for opacity, $20,000; for sulfur dioxide 
and oxygen or oxides of nitrogen and 
oxygen, $30,000; and for a source that 
monitors opacity, oxides of nitrogen, sul
fur dioxide and oxygen, $55,000. Annual 
operating costs, which include data re
duction and report preparation, system 
operation, maintenance, utilities, taxes, 
insurance and annualized capital costs 
at 10% for 8 years are: $8,500; $16,000; 
and $30,000 respectively for the cases 
described above. (1)

Secondly, the cost review indicated 
that the cost of installation of emission 
monitors for existing sources could be 
considerably higher than for new sources 
because of the difficulties in providing 
access to a sampling location that can 
provide a representative sample of emis
sions. The cost estimates provided by the 
Agency in the proposal were specifically 
developed for new sources whose in
stallation costs are relatively stable since 
provisions for monitoring equinment can 
be incorporated a t the time of plant de
sign. This feature is not available for ex-

isting sources, hence higher costs gen- 
erally-result. Actual costs of installation 
at existing sources may vary from one 
to five times the cost of normal installa
tion at new sources, and in some cases 
even higher costs can result. For exam
ple, discussions with instrument suppli
ers indicate that a typical cost of instal
lation of an opacity monitor on an exist
ing source may be two to three times the 
purchase price of the monitor. Difficul
ties also exist for installation of gaseous 
monitors at existing sources.

It should be noted that these installa
tion costs include material costs for scaf
folding, ladders, sampling ports and 
other items necessary to provide access 
to a location where source emissions can 
be measured. It is the Agency’s opinion 
that such costs cannot be solely attrib
uted to these continuous emission moni
toring regulations. Access to sampling 
locations is generally necessary to de
termine compliance with applicable state 
or local emission limitations by routine 
manual stack testing methods. There
fore, costs of providing access to a rep
resentative sampling location are more 
directly attributed to the cost of com
pliance with adopted emission limita
tions, than with these continuous emis
sion monitoring regulations.

Lastly, the review of cost information 
indicated that a number of commentors 
misinterpreted the extent of the pro
posed regulations, thereby providing cost 
estimates for continuous monitors which 
were not required. Specifically, all com
mentors did not recognize that the pro
posed regulations required emission mon
itoring for a source only if an applicable 
State or local emission limitation of an 
approved SIP affected such a source. For 
example, if the approved SIP did not 
contain an adopted control regulation to 
limit oxides of nitrogen from steam
generating, fossil fuel-fired boilers of a 
capacity in excess of 250 million BTU per 
hour heat input, then such source need 
not monitor oxides of nitrogen emis
sions. Further, some utility industry com
mentors included the costs of continuous 
emission monitors for sulfur dioxide. The 
proposed regulations, however, generally 
allowed the use of fuel analysis by speci
fied ASTM procedures as an alternative 
which, in most cases, is less expensive 
than continuous monitoring. Finally, the 
proposed regulations required the con
tinuous monitoring of oxygen in the 
exhaust gas only If the source must 
otherwise continuously monitor oxides of 
nitrogen or sulfur dioxide. Oxygen in
formation is used solely to provide a cor
rection for excess air when converting 
the measurements of gaseous pollutants 
concentrations in the exhaust gas stream 
to units of an applicable emission limi
tation. Some commentors vdid not recog
nize this point (which was not specifical
ly stated in the proposed regulations) 
and provided cost estimates for oxygen 
monitors when thev were not'required by 
the proposed regulations.

While not all commentors’ cost esti
mates were correct, for various reasons 
noted above, it is clear that the costs 
associated with implementing these 
emission monitoring regulations are sig-
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nificant. The Administrator, however, 
believes that the benefits to be derived 
from emission monitoring are such that 
the costs are not unreasonable. The Ad
ministrator does, however, agree with 
many commentors that the proposed reg
ulations, in some cases, were not applied 
cost-effectively and, as such, the regula
tions promulgated herein have been 
modified to provide exemptions to cer
tain sources from these minimum re
quirements.

One comment from another Federal 
Agency concerned the time period that 
emissions are to be averaged when re
porting excess emissions. Specifically, the 
commentor assumed that the emission 
control regulations that have been 
adopted by State and local agencies were 
generally designed to attain annual am
bient air quality standards. As such, the 
commentor pointed out that short-term 
emission levels in excess of the adopted 
emission standard should be acceptable 
for reasonable periods of time.

The Administrator does not agree with 
this rationale for the following reasons. 
First, it is not universally true that an
nual ambient standards were the design 
basis of emission control regulations. In 
many cases, reductions to attain short
term standards require more control 
than do annual standards. Even if the 
regulations were based upon annual 
standards, allowing excess emissions of 
the adopted emission control regulation 
on a short-term basis could cause non- 
compliance with annual standards. More 
importantly, however, a policy of legally 
allowing excesses of adopted control reg
ulations would in effect make the current 
^emission limitation unenforceable. If the 
suggestion were implemented, a question 
would arise as to what is the maximum 
emission level -that would not be consid
ered an excess to the adopted regulation. 
The purpose of the adopted emission lim
itation was to establish the acceptable 
emission level. Allowing emissions in ex
cess of that adopted level would cause 
confusion, ambiguity, and in many cases 
could result in an unenforceable situa
tion. Hence the Administrator does not 
concur with the commentor’s suggestion.

Modifications to the Proposed Regu
lations. The modification to the regu
lations which has the most significant 
impact involves the monitoring require
ments for oxides of nitrogen at fossil 
fuel-fired steam generating boilers and 
at nitric acid plants. Many commentors 
correctly noted that the Agency in the 
past (June 8, 1973, 38 FE 15174) had in
dicated that the need for many emis
sion control regulations for oxides of 
nitrogen were based upon erroneous 
data. Such a statement was made after 
a detailed laboratory analysis of the ref
erence ambient measurement method 
for nitrogen dioxide revealed the method 
to give false measurements. The 
sampling technique generally indicated 
concentrations of nitrogen dioxide 
higher than actually existed in the 
atmosphere. Since many control agen
cies prior to that announcement had 
adopted emission regulations that were 
determined to be needed based upon
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these erroneous data, and since new data, 
collected by other measurement tech
niques, indicated that in most areas of 
the nation such control regulations were 
not necessary to satisfy the requirements 
of the SIP, the Agency suggested that 
States consider the withdrawal of 
adopted -control regulations for the con
trol of oxides of nitrogen from their SIP’s 
(May 8, 1974, 39 FR 16344). In many 
States, control agencies have not taken 
action to remove these regulations from 
the SIP. Hence, the commentors pointed 
out that the proposed regulations to re
quire continuous emission monitors on 
sources affected by such regulations is 
generally unnecessary.

Because of the unique situation in
volving oxides of nitrogen control regu
lations, the Administrator has deter
mined that the proposed regulations to 
continuously monitor oxides of nitrogen 
emissions may place an undue burden on 
source operators, at least from a stand
point of EPA specifying minimum moni
toring requirements. The continuous 
emission monitoring requirements for 
such sources therefore have been modi
fied. The final regulations require the 
continuous emission monitoiring of 
oxides of nitrogen only for those sources 
in Air Quality Control Regions (AQCR’s) 
where the Administrator has specifically 
determined that a control strategy for 
nitrogen dioxide is necessary. At the 
present time such control strategies are 
required only for the Metropolitan Los 
Angeles Intrastate and the Metropoli
tan Chicago Interstate AQCR’s.

It should be noted that a recent com
pilation of valid nitrogen dioxide air 
quality data suggests that approximately 
14 of the other 245 AQCR’s in the nation 
may need to develop a control strategy 
for nitrogen dioxide. These AQCR’s are 
presently being evaluated by the Agency. 
If any additional AQCR’s are identified 
as needing a control strategy for nitro
gen dioxide at that time, or any time 
subsequent to this promulgation, then 
States in which those AQCR’s are lo
cated must also revise their SIP’s to 

^require continuous emission monitoring 
for oxides of nitrogen for specified 
sources. Further, it should be noted that 
the regulations promulgated today are 
minimum requirements, so that States, 
if they believe the control of oxides of 
nitrogen from sources is necessary may, 
as they deem appropriate, expand the 
continuous emission monitoring require
ments to apply to additional sources not 
affected by these minimum requirements.

Other modifications to the proposed 
regulation resulted from various com
ments. A number of commentors noted 
that the proposed Regulations included 
some sources whose emission impact on 
air quality was relatively minor. Specifi
cally, they noted that fossil fuel-fired 
steam generating units that were used 
solely for peaking and cycling purposes 
should be exempt from the proposed reg
ulations. Similarly, some suggested that 
smaller sized units, particularly steam
generating units less than 2,500 million 
BTU per hour heat input, should also 
be exempted. Others pointed out that

units soon to be retired from operation 
should not be required to install con
tinuous monitoring devices and that 
sources located in areas of the nation 
that already have air quality better than 
the national standards should be relieved 
of the required monitoring and reporting 
requirements. The Agency has considered 
these comments and has made the fol
lowing judgments.

In relation to fossil fuel-fired steam 
generating units, the Agency has deter
mined that such units that have an an
nual boiler capacity factor of 30% or less 
as currently defined by the Federal Power 
Commission shall be exempt from the 
minimum requirements for monitoring 
and reporting. Industrial boilers used at 
less than 30% of their annual capacity, 
upon demonstration to the State, may 
also be granted an exemption from these 
monitoring requirements. The rationale 
for this exemption is based upon the fact 
that all generating units do not product 
power at their full capacity at all times. 
There are three major classifications of 
power plants based on the degree to 
which their rated capacity is utilized on 
an annual basis. Baseload units are de
signed to run at near full capacity almost 
continuously. Peaking units are operated 
to supply electricity during periods of 
maximum system demand. Units which 
are operated for intermediate service 
between the extremes of baseload and 
peaking are termed cycling units.

Generally accepted definitions term 
units generating 60 percent or more of 
their annual capacity as baseload, those 
generating less than 20 percent as peak
ing and those between 20 and 60 percent 
as cycling. In general, peaking units are 
older, smaller, of lower efficiency, and 
more costly to operate than base load or 
cycling units. Cycling units are also gen
erally older, smaller and less efficient 
than base load units. Since the expected 
life of peaking units is relatively short 
and total emissions from such units are 
small, the benefits gained by installing 
monitoring instruments are small in 
comparison to the cost of such equip
ment. For cycling units, the question of 
cost-effectiveness is more difficult to as
certain. The units at the upper end of 
the capacity factor range (i.e., near 60% 
boiler capacity factor) are candidates for 
continuous emission monitoring while 
units at the lower end of the range (i.e., 
near 20% boiler capacity factor) do not 
represent good choices for continuous 
monitors. Based upon available emission 
information, it has been calculated that 
fossil fuel-fired steam generating plants 
with a 30% or less annual boiler capacity 
factor contribute approximately less 
than 5% of the total sulfur dioxide from 
all such power plants. (2) Hence, the 
final regulations do not affect any boiler 
that has an annual boiler capacity factor 
of less than 30%. Monitoring require
ments will thus be more cost effectively 
applied to the newer, larger, and more 
efficient units that burn a relatively 
larger portion of the total fuel supply.

Some commentors noted that the age 
of the facility should be considered in 
relation to whether a source need com-
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ply with the proposed regulations. For 
fossil fuel-fired steam generating units, 
the exemption relating to the annual 
boiler capacity factor previously dis
cussed should generally provide relief for 
older units. I t is appropriate, however, 
that the age of the facility be consid
ered for other categories of sources af
fected by the proposed regulations. As 
such, the final regulations allow that any 
source that is scheduled to be retired 
within five years of the inclusion of mon
itoring requirements for the source in 
Appendix P need not comply with the 
minimum emission monitoring require
ments promulgated herein. In the Ad
ministrator’s judgment, the selection of 
five years as the allowable period for 
this exemption provides reasonable re
lief for those units that will shortly be 
retired. However, it maintains full re
quirements on many older units with a 
number of years of service reclaming. 
In general, older units operate less effi
ciently and are less well controlled than 
newer units so that emission monitoring 
is generally useful. The exemption pro
vided in the final regulations effectively 
allows such retirees slightly more than a 
two-year period of relief, since the sched
ule of implementation of the regulations 
would generally require the installation 
of emission monitors by early 1978. 
States must submit, for EPA approval, 
the procedures they will implement to 
use this provision. States are advised 
that such exemptions should only be pro
vided where a bona fide intent to cease 
operations has been clearly established. 
In cases where such sources postpone 
retirement, States shall have established 
procedures to require such sources to 
monitor and report emissions. In this re
gard, it should be noted that Section 
113(c) (2) of the Act provides that any 
person who falsifies or misrepresents a 
record, report or other document filed or 
required under the Act shall, upon con
viction, be subject to fine or imprison
ment, or both.

A further modification to the proposed 
regulations affects the minimum size "of 
the units within each of the source cate
gories to which emission monitoring and 
reporting shall be required. As suggested 
by many commentors, the Agency has in
vestigated the cost effectiveness of re
quiring all units within the identified 
source categories to install emission mon
itors. Each pollutant for each source 
category identified in the proposed reg
ulations was evaluated. For fossil ̂ fuel- 
fired steam generating units, the pro
posal required compliance for all boilers 
with 250 million BTU per hour heat in
put, or greater. For opacity, the proposed 
regulations required emission monitoring 
for all coal-fired units, while only those 
oil-fired units that had been observed as 
violators of visible emission regulations 
or must use an emission control device to 
meet particulate matter regulations were 
required to install such devices. Gas- 
fired units were exempted by the pro
posed regulations.

After investigating the particulate 
emission potential of these sources, it has 
been determined that no modification in
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the size limitation for boilers in relation 
to opacity is warranted. The rationale 
for this judgment is that the smaller- 
sized units affected by the proposed reg
ulation tend to be less efficiently oper
ated or controlled for particulate matter 
than are the larger-sized units. In fact, 
smaller units generally tend to emit more 
particulate emissions on an equivalent 
fuel basis than larger-sized units. (2) 
Because of the potential of opacity regu
lation violations, no modifications have 
been made to the regulations as to the 
size of steam generating boilers that 
must measure opacity.

Emissions of oxides of nitrogen from 
boilers are a function of the temperature 
in the combustion chamber and the cool
ing of the combustion products. Emis
sions vary considerably with the size and 
the type of unit. In general, the larger 
units produce more oxides of nitrogen 
emissions. The Agency therefore finds 
that the minimum size of a unit affected 
by the final regulations can be increased 
from 250 to .1,000 million BTU per hour 
heat input, without significantly reduc
ing the total emissions of oxides of nitro
gen that would be affected by monitoring 
and reporting requirements. Such a mod
ification would have the effect of exempt
ing approximately 56% of the boilers 
over 250 million BTU per hour heat input 
capacity, on a national basis, while main
taining emission monitoring and report
ing requirements for approximately 78% 
of the potential oxides of nitrogen emis
sions from such sources. (2) Further, in 
the 2 AQCR’s where the Administrator 
bas specifically called for a control 
strategy for nitrogen dioxide, the boilers 
affected by the regulation Constitute 50% 
of the steam generators greater than 250 
million BTU per hour heat input, yet 
they emit 80% of the nitrogen oxides 
from such steam generators in these 
2 AQCR’s.(2)

Also, certain types of boilers or burn
ers, due to their design characteristics, 
may on a regular basis attain emission 
levels of oxides of nitrogen well below 
the emission limitations of the applica
ble plan. The regulations have been re
vised to allow exemption from the 
requirements for installing emission 
monitoring and recording equipment for 
oxides of nitrogen when a facility is 
shown during performance tests to op
erate with oxides of nitrogen emission 
levels 30% or more below the emission 
limitation of the applicable plan. It 
should be noted that this provision ap
plies solely to oxides of nitrogen emis
sions rather than other pollutant emis
sions, since oxides of nitrogen emissions 
are more directly related to boiler de
sign characteristics than are other 
pollutants.

Similar evaluations were made for 
nitric acid plants, sulfuric acid plants 
and catalytic cracking unit catalyst re
generators at petroleum refineries. For 
each of these industries it was found that 
modifications to the proposed regulations 
could be made to increase the minimum 
size of the units affected by the proposed 
regulations without significantly de
creasing the total emissions of various
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pollutants that would be affected by 
these monitoring and reporting require
ments. Specifically, for nitric acid plants 
it was found that by modifying the pro
posed regulations to affect only those 
plants that have a total daily production 
capacity of 300 tons or more of nitric acid 
(rather than affecting all facilities as 
proposed) that approximately 79% of 
the nitric acid production on a national 
basis would be affected by the provisions 
of these .monitoring and reporting re
quirements. On the other hand, such a 
modification reduces the number of 
monitors required for compliance with 
these regulations by approximately 46%.
(2) At the present time, only nitric acid 
plants in AQCR’s where the Administra
tor has specifically called for a  control 
strategy for nitrogen dioxide will be can
didates for continuous emission monitor
ing requirements for the reasons men
tioned previously. In the 2 AQCR’s where 
sudh a control strategy has been called 
for, there is only one known nitric acid 
plant and that is reported to be less than 
300 tons per day production capacity— 
hence no nitric acid plants at the present 
time will be affected by these monitoring 
requirements.

Similarly, evaluations of sulfuric acid 
plants and catalytic cracking catalyst re
generators at petroleum refineries re
sulted in the conclusion that minimum 
size limitations of 300 tons per day pro
duction rate at sulfuric acid plants, and
20,000 barrels per day of fresh feed to 
any catalytic cracking unit at petroleum 
refineries could be reasonably estab
lished. Such modifications exempt ap
proximately 37% and 39% respectively 
of such plants on a national basis from 
these emission monitoring and reporting 
requirements, while allowing about 9% 
of the sulfur dioxide emissions from sul
furic acid plants and 12% of the par
ticulate matter emissions from catalytic 
cracking units to be emitted to the a t
mosphere without being measured and 
reported. (2) The Agency believe that 
süch modifications provide a reasonable 
balance between the costs associated 
with emission monitoring and reporting, 
and the need to obtain such information.

A number of commentors suggested 
that sources be exempt from the pro
posed emission monitoring regulations if 
such sources are located within areas of 
the nation that are already attaining 
national standards. The Administrator 
does not believe that such an approach 
would be consistent with Section 110 of 
the Clean Air Act, which requires con
tinued maintenance of ambient stand
ards after attainment. In many areas, 
the standards are being attained only 
through .effective implementation of 
emission limitations. Under the Clean Air 
Act, continued compliance with emis
sion limitations in these areas is just as 
important as compliance in areas which 
have not attained the standards.

Another major comment concerned 
the proposed data reporting require
ments. Thirty-four (34) commentors ex
pressed concern a t the amount of data 
which the proposed regulations required 
to be recorded, summarized, and submit-

FEDERAL REGISTER, VOL. 40, NO. 194— MONDAY, OCTOBER 6, 1975



46244 RULES AND REGULATIONS

ted to the State. It was generally indi
cated by the commentors that the data 
reporting requirements were excessive. 
Commentors questioned the purpose of 
reporting all measured data while some 
State agencies indicated they have lim
ited resources to handle such informa
tion. EPA believes that, in some cases, 
the commentors misconstrued the data 
reporting requirements for existing 
sources. In light of each of these com
ments, the final regulations, with respect 
to the data reporting requirements for 
gaseous pollutants and opacity, have 
been modified.

For gaseous emissions, the proposed 
regulations required the reporting of all 
one-hour averages obtained by the emis
sion monitor. Because of the comments 
on this provision, the Agency has reex
amined the proposed data reporting re
quirements. As a result, the Agency has 
determined that only information con- - 
cerning emissions in excess of emission 
limitations of the applicable plan is nec
essary to satisfy the intent of these reg
ulations. Therefore, the data reporting 
requirements for gaseous . pollutants 
have been modified. The final regulations 
require that States adopt procedures that 
would require sources to report to the 
State on emission levels in excess of the 
applicable emission limitations (i.e., ex
cess emissions) for the time period spec
ified in the regulation with which com
pliance is determined. In other words, if 
an applicable emission limitation re
quired no more than 1.0 pounds per hour 
SO, to be emitted for any two-hour aver
aging period, the data to be reported by 
the source should identify the emission 
level (i.e., emissions stated in pounds per 
hour) averaged over a two-hour time 
period, for periods only when this emis
sion level was in excess of the 1.0 pounds 
per hour emission limitation. Further, 
sources shall be required to maintain a 
record of all continuous monitoring ob
servations for gaseous pollutants (and 
opacity measurements) for a period of 
two years and to make such data avail-' 
able to the State upon request. The final 
regulations have also been amended to 
add a provision to require sources to re
port to the State on the apparent reason 
for all noted violations of applicable reg
ulations.

The proposed data reporting require
ments for opacity have also been modi
fied. Upon reconsideration of the extent 
of the data needed to satisfy the intent 
of these regulations, it is the Adminis
trator’s judgment that for opacity States 
must, obtain excess emission measure
ments during each hour of operation. 
However, before determining excess 
emissions, the number of minutes gen
erally exempted by State opacity regu
lations should be considered. For ex
ample, where a regulation allows two 
minutes of opacity measurements in 
excess of the standard, the State 
need only require the source to re
port all opacity measurements in excess 
of the standard during any one hour, 
minus the two-minute exemption. The 
excess measurements shall be reported 
in actual per cent opacity averaged for

FEDERAL

one clock minute or such other time pe
riod deemed appropriate by the State. 
Averages may be calculated either by 
arithmetically averaging a minimum of 
4 equally spaced data points per minute 
or by integration of the monitor outpiit.

Some commentors raised . questions 
concerning the provisions in the proposed 
regulations which allow the use of fuel 
analysis for computing emissions of sul
fur dioxide in lieu of installing a con
tinuous monitoring device for this pol
lutant. Of primary concern with the fuel 
analysis approach among the com
mentors was the frequency of the analy
sis to determine the sulfur content of the 
fuel:- However, upon inspection of the 
comments by the Agency, a more sig
nificant issue has been uncovered. The 
issue involves the determination of what 
constitutes excess emissions when a fuel- 
analysis is used as the method to measure 
source emissions. For example, the sulfur 
content varies significantly within a load 
of coal, i.e., while the average sulfur 
content of a total load of coal may be 
within acceptable limits in relation to a 
control regulation which restricts the 
sulfur content of coal, it is probable that 
portions of the coal may have a sulfur 
content above the allowable level. Simi
larly, when fuel oils of different specific 
gravities are stored within a common 
tank, such fuel oils tend to stratify and 
may not be a homogeneous mixture. 
Thus, at times, fuel oil in excess of allow- 

' able limits may be combusted. The ques
tion Which arises Is whether the combus
tion of this higher sulfur coal or oil is a 
violation of an applicable sulfur content 
regulation. Initial investigations of this 
issue have indicated a relative lack of 
specificity on the subject.

The Agency is confronted with this 
problem not only in relation to specifying 
procedures for the emission reporting re
quirements for existing sources but also 
in. relation to enforcement considerations 
for new sources affected by New Source 
Performance Standards. At this time,va 
more thorough investigation of the situ
ation in necessary prior to promulgation 
of procedures dealing with fuel analysis 
for both oil and coal. At the conclusion 
of this investigation, the Agency will set 
forth its findings and provide guidance 
to State and local control agencies on 
this issue. In the meantime, the portion 
of the proposed regulations dealing with 
fuel analysis is being withheld from pro
mulgation at this time. As such, States 
shall not be required to adopt provisions 
dealing with emission monitoring or re
porting of sulfur dioxide emissions from 
those sources where the States may 
choose to allow the option of fuel anal
ysis as an alternative to sulfur dioxide 
monitoring. However, since the fuel 
analysis alternative may not be utilized 
by a source that has installed sulfur di
oxide control equipment (scrubbers), 
States shall set forth legally enforceable 
procedures which require emission moni-' 
tors on such sources, where these emis
sion monitoring regulations otherwise 
require their installation.

Other Modifications to Proposed Reg
ulations. In addition to reducing the 
number of monitors required under the
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proposed regulations, a number of modi
fications to various procedures in the 
proposed regulations have been con
sidered and are included in the final 
regulations. One modification which has 
been made is the deletion of the require
ment to install continuous monitors at 
“the most representative” location. The 
final regulations require the placement 
of an emission monitor a t “a  representa
tive” location in the exhaust gas system. 
In many cases “the most representative” 
location may be difficult to locate and 
may be inaccessible ̂  without new plat
forms, ladders, etc., being installed. Fur
ther, other representative locations can 
provide adequate information on pollut
ant emissions if minimum criteria for 
selection of monitoring locations are ob
served. Guidance in determining a repre
sentative sampling" location is contained 
within the Performance Specification 
for each pollutant monitor in the emis
sion monitoring regulations for New 
Source Performance Standards (Appen
dix é , Part 60 of this Chapter). While 
these criteria are designed for - new 
sources, they are also useful in deter
mining representative locations for ex
isting sources.

% a  further modification to the proposed 
regulation is the, deletion of the require
ment for new performance tests when 
continuous emission monitoring equip
ment is modified or repaired. As pro
posed, the regulation would have re
quired a new performance test whenever 
any part of the continuous emission 
monitoring system was replaced. This 
requirement was originally incorporated 
in the regulations to assure the use of 
a well-calibrated, finely tuned monitor. 
Commentors pointed out that the re
quirement of conducting new perform
ance tests whenever any part of an in
strument is changed or replaced is costly 
and in many cases not required. Upon 
evaluation of this comment, the Admin
istrator concurs that performance tests 
are not required after each repair or re
placement to the system. Appropriate 
changes have been made to the regula
tions to delete the requirements for new 
performance tests. However, the final 
regulations require the reporting of the 
various repairs made to the emission 
monitoring system during each quarter 
to the State. Further, the State must 
have^orocedures to require sources to re
port to the State oh a quarterly basis in
formation on the amount of time and the

„ reason why the continuous monitor was 
not in operation. Also the Statb must 
have legally enforceable procedures to 
reauire a source to conduct a new per
formance test whenever, on the basis of 
available information, the State deems 
such test is necessary.

The time period proposed for the in
stallation of the reauired monitoring 
system, i.e.. one year after plan approval, 
was thought bv 21 commentors to be too 
brief, primarily because of lack of avail
able instruments, the lack of trained per
sonnel and the time available for instal
lation Of the required monitors. Equip
ment suppliers were contacted by the 
Agency and they confirmed the avail
ability of emission monitors. However,
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the Administrator has determined that 
the time necessary for purchase, instal
lation and performance testing of such 
monitors may require more than one 
year for certain installations, especially 
where gaseous monitors are required. In 
order to provide sources with ample time, 
the Agency has modified the final regula
tions to allow States to adopt procedures 
that will provide sources 18 months after 
the approval or promulgation of the re
vised SIP to sajtisfy the installation and 
performance testing procedures required 
by these continuous monitoring regula
tions. A provision is also included to al
low, on a case-by-case basis, additional 
extensions for sources where good faith 
efforts have been undertaken to purchase 
and install equipment, but where such 
installation cannot be accomplished 
within the time period prescribed by 
the regulations.

A number of State and local agencies 
also commented on the lack of time pro
vided sources to install the monitors re
quired by the proposed regulations. 
These agencies also indicated that they 
must acquire sufficient skilled manpower 
to implement the regulations, such as 
personnel to provide guidance to sources, 
to monitor performance tests and to 
analyze the emission data that are to be 
submitted by the sources. Further, some 
State agencies indicated that more than 
six months was needed to develop the 
necessary plan revisions. Most State 
agencies who commented stated that one 
year should be provided to allow States 
to revise their SIP’s. The Administrator 
is aware of the various priorities which 
confront State and local agencies at this 
time (e.g., compliance schedules, enforce
ment actions, litigation proceedings',, re- 
evaluation of adequacy of SIP’s to attain 
and maintain national standards, etc.) 
and, as such, believes that a six-month 
postponement in'The submittal of plan 
revisions to require emission monitoring 
and reporting is justified and prudent. 
Hence, States must submit plan revisions 
to satisfy the requirements of this sec
tion within one year of promulgation of 
these regulations in the Federal R egis
ter. However, States are advised that 
such plan revisions may be submitted 
any time prior to the final date, and are 
encouraged to do so where possible.

The proposed, regulations provided the 
States with the option of allowing sources 
to continue to use emission monitoring 
equipment that does not meet perform
ance specifications set forth in the regu
lations for up to five years from the date 
of approval of the State regulations or 
EPA promulgation. Some commenters 
asked that this provision be extended 
indefinitely. In some cases they indicated 
they had recently purchased and had 
already installed monitoring systems 
which were only marginally away from 
meeting the applicable performance spec
ifications. The Agency believes, how
ever, that such a modification to the pro
posed regulations should not be allowed. 
It is believed that such a provision would 
result in inadequate monitoring systems 
being maintained after their useful life 
has ended. Though some monitoring sys-
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terns will probably last longer than five 
years, it is believed that this time period 
will proyide adequate time to amortize 
the. cost of such equipment. In cases 
where existing emission monitors are 
known not to provide reasonable esti
mates of emissions, States should con
sider more stringent procedures to pro- 

- vide a more speedy retirement of such 
emission monitoring systems.

Some commentors raised the question 
of whether existing oxygen monitors 
which are installed in most fossil fuel- 
fired steam generating boilers to monitor 
excess oxygen for the purposes of com
bustion control could'be used to satisfy 
the requirement for monitoring oxygen 
under the proposal. Upon investigation, 
it has been determined that, in some 
cases, such oxygen monitors may be used 
provided that they are located so that 
there is no influx of dilution air between 
the oxygen monitor and the continuous 
pollutant monitor. In some cases, it may 
be possible to install the continuous 
monitoring device at the same location 
as the existing oxygen monitor. Care 
should be taken, however, to assure that 
a represéntative ¡sample is obtained. Be
cause of the various possibilities that 
may arise concerning the usefulness of 
existing oxygen monitors, the State 
should determine, after a case-by-case 
review, the acceptability-of existing oxy- 
gen monitors.

Another technical issue which was 
raised suggested that continuous emis
sion monitors which provide direct 
measurements of pollutants in units com
parable to the emission limitations and 
other devices not specifically identified 
in the proposed regulations are avail
able for purchase and installation. The 
Agency is aware that various monitor
ing systems exist but has not as yet de
termined specific performance specifica
tions for these monitoring systems that 
are directly applicable to the source 
categories covered by these regulations. 
However, it is not EPA’s intent to deny 
the use of any equipment that can be 
demonstrated to be reliable and accurate. 
If monitors can be demonstrated to pro
vide the same relative degree of accuracy 
and durability as provided by the per
formance specifications in Appendix B 
of Part 60, they shall generally be ac
ceptable to satisfy the requirements of 
these regulations under Section 3.9 of 
Appendix P. Further, where alternative 
procedures (e.g., alternate procedures 
for conversion of data to units of appli
cable regulations) can be shown by the 
State to be equivalent to the procedures 
set forth in Appendix P of these regula
tions, then such alternate procedures 
may be submitted by the State for ap
proval by EPA. Section 3.9 of Appendix P 
identifies certain examples where alter
native emission monitoring systems or 
alternative procedures will generally be 
considered by the Agency for approval.

It should be noted that some sources 
may be unable to comply with the regu
lations because of technical difficulties, 
(e.g., the presence of condensed water 
vapor in the flue gas), physical limita
tions of accessibility at the plant facility,
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or, in other cases, because of extreme 
economic hardship. States should use 
their judgment in implementing these 
requirements in such cases. Section 6 of 
Appendix P of this Part provides various 
examples where the installation of con
tinuous emission monitors would not be 
feasible or reasonable. In such cases 
alternate emission monitoring (and re
porting) by more routine methods, such 
as manual stack testing, must be re
quired. States in preparing their revisëd 
SIP must set forth and describe the cri
teria they will use to identify such un
usual cases, and must further describe 
the alternative procedures they will im
plement to otherwise satisfy the intent of 
these regulations. States are advised that 
this provision is intended for unusual 
cases, and, as such, should not be widely 
applied.

It Was pointed out by some com
mentors that carbon dioxide monitors 
could probably be used in lieu of oxygen 
monitors to provide information to con
vert. emission data to the units of the 
applicable State regulation. Detailed 
discussion of the technical merits and 
limitations of this approach is discussed 
in the Preamble to the Part 60 Regula
tions. As pointed out in that Preamble, 
such monitors may be used in certain 
situations. Modifications have therefore 
been made to the Part 51 regulations to 
allow the use of such monitors which in
clude references to technical specifica
tions contained in Part 60 for carbon di
oxide monitors. Also, the cycling time for 
oxygen monitors has been changed from 
one hour to 15 minutes to correspond to 
the specification in Part 60. The differ
ence betweèn cycling times in the two 
proposals was an 'oversight. The cycling 
time for carbon dioxide monitors will 
also be 15 minutes as in Part 60.

A number of other miscellaneous tech
nical comments were also received. Com
mentors indicated that the proposed ex
emption for opacity monitoring require
ments that may be granted to oil-fired 
and gas-fired steam generators should 
also apply to units burning a combina
tion of these fuels. The Administrator 
concurs with this suggestion and an ex
emption for such sources burning oil and 
gas has ben provided in the final regu
lations subject to the same restrictions 
as are imposed on oil-fired steam 
generators.

As previously indicated, the regula
tions for emission monitoring for exist
ing sources refer in many cases to the 
specific performance specifications set 
forth in the emission monitoring regula
tions for new sources affected by Part 60. 
Many of the comments received on the 
proposed regulations in effect pointed to 
issues affecting both proposals. In many 
cases, more specific technical issues are 
discussed in the Preamble to the Part 60 
Regulations and as such the reader is 
referred to that Preamble. Specifically, 
the Part 60 Preamble addresses the fol
lowing topics: data handling and report
ing techftiques ; requirements for report
ing repairs and replacement parts used; 
location of monitoring instruments; 
changes to span requirements, operating
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frequency requirements, sulfuric acid and 
nitric acid plant conversion factors; 
and, for opacity monitoring equipment, 
changes in the cycling time and in align
ment procedures. The reader is cau
tioned, however, that specific reference 
to regulations in the Part 60 Preamble 
is strictly to federal New Source Perform
ance Regulations rather than State and 
local control agency regulations which 
aff ect existing sources and which are part 
of an applicable plan.

In addition to the many technical 
comments received, a number of legal 
issues were raised. Several commentors 
questioned EPA’s statutory authority to 
promulgate these regulations and pointed 
out other alleged legal defects in the pro
posal. The Administrator has considered 
these comments, and has found them un
persuasive.

One commentor argued that new 40 
CFR 51.19(e) will require “revisions" to 
existing state plans; that “revisions” may 
be called for under Section 110(a) (2(H) 
of the Clean Air Act only where EPA has 
found that there are “improved or more 
expeditious methods” for achieving am
bient standards or that a state plan is 
“substantially inadequate” to achieve the 
standards; that the new regulation is 
based upon neither of these findings; and 
that therefore there is no statutory au
thority for the regulation. This argu
ment fails to take cognizance of Section 
110(a) (2) (F) (ii) of the Act, which man
dates that all state implementation plans 
contain self-monitoring requirements. 
The fact that EPA originally accepted 
plans without these requirements be
cause of substantial uncertainty as to the 
reliability of self-monitoring equipment 
does not negate the mandate of the 
statute.

In essence, new § 51.19(e) does not call 
for “revisions” as contemplated by the 
Act, but for supplements to the original 
plans to make them complete. At any 
rate, it is the Administrator’s judgment 
that the new self-monitoring require
ments will result in a “more expeditious” 
achievement of the ambient standards. 
Since these requirements are valuable 
enforcement tools and indicators of mal
functions, they should lead to a net de* 
crease in emissions.

Other commentor^ argued that even if 
EPA has statutory authority to require 
self-monitoring, it has no authority to 
impose specific minimum requirements 
for state plans, to Require “continuous” 
monitoring, or to require monitoring of 
oxygen, which is not a pollutant. These 
comments fail to consider that a basic 
precept of administrative law is that an 
agency may fill in the broad directives of 
legislation with precise regulatory re
quirements. More specifically, the Ad
ministrator has authority under Section 
301(a) of the Clean Air Act to promul
gate “such regulations as are necessary 
to carry out his functions under the Act”. 
Courts have long upheld the authority of 
agencies to promulgate more specific re
quirements than are set forth in en
abling legislation, so long as the require
ments are reasonably related to the pur-' 
poses of the legislation. Since the Act
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requires self-monitoring without further 
guidance, EPA surely has the authority 
to set specific requirements in order to 
carry out its function of assuring that the 
Act is properly implemented.

In EPA’s judgment, the requirements 
set forth in § 51.19(e) are necessary to 
assure that each state’s self-monitoring 
program is sufficient to comply with the 
Act’s mandate. The fact that oxygen and 
carbon dioxide are not air pollutants 
controlled under the Act is legally ir
relevant, since in EPA’s judgment, they 
must be monitored in order to convert 
measured emission data to units of emis
sion standards.

Other commentors have argued that 
the self-monitoring requirements violate 
the protection against self-incrimination 
provided in the Fifth Amendment to the 
U.S. Constitution, and that the informa
tion obtained from the monitoring is so 
unreliable as to be invalid evidence for 
use in court.

There are two reasons why the self- 
incrimination argument is invalid. First, 
the self-incrimination privilege does^not 
apply to corporations, and it is probable 
that a great majority of the sources cov
ered by these requirements will be owned 
by corporations. Secondly, courts have 
continually recognized an exception to 
the privilege for “records required by 
law”, such as the self-monitoring and 
reporting procedures which are required 
by the Clean Air Act. As to the validity 
of evidence issue, in EPA’s opinion, the 
required performance specifications will 
assure that ' self-monitoring equipment 
will be sufficiently reliable to withstand 
attacks in court.

Finally, some comments reflected a 
misunderstanding of EPA’s suggestion 
that states explore with counsel ways to 
draft their regulations so as to automati
cally incorporate by reference future 
additions to Appendix P and avoid the 
time-consuming plan revision process. 
(EPA pointed out that public participa
tion would still be assured, since EPA’s 
proposed revisions to Appendix P would 
always be subject to public comment on 
a nation-wide basis.)

EPA’s purpose was merely to suggest 
an approach that a state may wish to 
follow if the approach would be legal 
under that state’s law. EPA offers no 
opinion as to whether any state law 
would allow this. Such a  determination 
is up to the individual states.

Summary of Revisions and Clarifica
tions to the Proposed Regulations. 
Briefly, the revisions and clarifications to 
the proposed regulations include: '

(1 ) A clarification to indicate that con
tinuous emission monitors are not re
quired for sources unless such sources 
are subject to an applicable emission 
limitation of an approved SIP.

(2) A revision to require emission 
monitors for oxides of nitrogen in only 
those AQCR’s where the Administrator 
has specifically called for a control 
strategy for nitrogen dioxide.

(3) A revision to include a general pro
vision to exempt any source that clearly 
demonstrates that it will cease operation

within five years of the inclusion of moni
toring requirements for the source in 
Appendix P.

(4) Revisions to exempt smaller-sized 
sources and infrequently used sources 
within the specified source categories.

(5) A revision to the data reporting 
requirements to require the submittal by 
the source of the State, emission data in 
excess of the applicable emission limita
tion for both opacity and gaseous pol
lutants, rather than all measured data, as 
proposed. A provision has been added to 
require information on the cause of all 
noted violations of applicable regulations.

(6) A clarification to indicate that the 
continuous monitoring of oxygen is not 
required unless the continuous monitor
ing of sulfur dioxide and/or nitrogen 
oxides emissions is required by the appli
cable SIP.

(7/ A revision to allow the placement 
of continuous emission monitors at “a 
représentative location” on the exhaust 
gas system rather than at “the most 
representative location” as required by 
the proposed regulations.

(8) A revision to delete the require
ments of new performance tests each 
time the continuous monitoring equip
ment is repaired or modified. However, a 
new provision is included to require that 
a report of all repairs and maintenance 
performed during the quarter shall be re
ported by the source to the State.

(9) A modification to provide sources 
18 months rather than one year after 
approval or promulgation of the revised 
SIP to comply with the continuous moni
toring regulations adopted by the States.

(10) A modification to provide States 
one year, rather than the six months 
after the promulgation of these regula
tions in the F ederal R egister to submit 
plan revisions to satisfy the requirements 
promulgated herein.

Requirements of States. States shall be 
required to revise their SIP’s by Octo
ber 6, 1976 to include legally enforceable 
procedures to require emission monitor
ing, recording and reporting, as a mini
mum for those sources specified in the 
regulations promulgated herein. While 
minimum requirements have been estab
lished, States may, as they deem appro
priate, expand these requirements.

The regulations promulgated herein 
have been revised in light of the various 
comments to generally provide a more 
limited introduction into this new meth
odology. Cooperation among affected 
parties, i.e., State and local control agen
cies, sources, instrument manufacturers 
and suppliers, and this Agency is neces
sary to move successfully forward In 
these areas of emission monitoring and 
reporting prescribed in the Clean Air 
Act. Assistance can be obtained from the 
EPA Regional Offices in relation to the 
technical and procedural aspects of these 
regulations.

Copies of documents referenced in this 
Preamble are available for public inspec
tion at the EPA Freedom of Information 
Center, 401 M Street, S.W., Washington,
D.C. 20460. The Agency has not pre
pared an environmental impact state
ment for these regulations since they
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were proposed (September 11,1974) prior 
to the effective date for requiring volun
tary environmental impact statements 
on EPA’s regulatory actions (see 39 FR 
16186, May 7, 1974). .

The regulations set forth below are 
promulgated under the authority of sec
tions 110(a) (2) (F) (ii)-(iii) and 301(a) 
of the Clean Air Act, as amended [42 
U.S.C. 1857c-5(a) (2) (F) (ii)-(iii) ,-1857g 
(a) 1 and are effective November 5, 1975.

Dated: September 23,1975.
J ohn Quarles, 

Acting Administrator.
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1. Section 51.1 is amended by adding 
paragraphs (z), (aa), (bb), (cc), (dd), 
and (ee) as follows:
§ 51.1 Definitions.

* * * * *

(z) “Emission standard” means a reg
ulation (or portion thereof) setting forth 
an allowable rate of emissions, level of 
opacity, or prescribing equipment or fuel 
specifications that result in control of 
air pollution emissions.

(aa) “Capacity factor” means the 
ratio of the average load on a machine or 
equipment for the period of time consid
ered to the capacity rating of the ma
chine or equipment.

(bb) “Excess emissions” means emis
sions of an air pollutant in excess of an 
emission standard.

(cc) “Nitric acid plant” means any fa
cility producing nitric acid 30 to 70 per
cent in strength by either the pressure or 
atmospheric pressure process.

(dd) “Sulfuric acid plant” means any 
facility producing sulfuric acid by the 
contact process by burning elemental sul
fur, alkylation acid, hydrogen sulfide, or 
acid sludge, but does not include facili
ties where conversion to sulfuric acid is 
utilized primarily as a means of prevent
ing emissions to the atmosphere of sul
fur dioxide or other sulfur compounds.

(ee) “Fossil fuel-fired steam gener
ator” means a furnace or boiler used in 
the process of burning fossil fuel for the 
primary purpose of producing steam by 
heat transfer.

2.. Section 51.19 is amended by adding 
paragraph (e) as follows:
§ 51.19 Source surveillance.

* * * * *
(e) Legally enforceable procedures to 

require stationary sources subject to 
emission standards as part of an appli
cable plan to install, calibrate, maintain, 
and operate equipment for continuously 
monitoring and recording emissions; and 
to provide other information as specified 
in Appendix P of this part.

(1) Such procedures shall identify the 
types of sources, by source category and 
capacity, that must install such instru
ments, and shall identify for each source 
category the pollutants which must be 
monitored.

(2) Such procedures shall, as a mini
mum, require the types of sources set 
forth in Appendix P of this part (as such 
appendix may be amended from time to 
time) to meet the applicable require
ments set forth therein.

(3) Such procedures shall contain pro
visions which require the owner or op
erator of each source subject to continu
ous emission monitoring and recording 
requirements to maintain a file of all 
pertinent information. Such information 
shall include emission measurements, 
continuous monitoring system perform
ance testing measurements, performance 
evaluations, calibration checks, and ad
justments and maintenance performed 
on suéh monitoring systems and other re
ports and records required by Appendix 
P of this Part for at least two years fol
lowing the date of such measurements or 
maintenance.

(4) Such procedures shall require the 
source owner or operator to submit in
formation relating to emissions and 
operation of the emission monitors to the 
State to the extent described in Appendix 
P as frequently or more frequently as 
described therein.

(5) Such procedures shall provide that 
sources subject to the requirements of 
§ 51.19(e) (2) of this section shall have 
installed all necessary equipment and 
shall have begun monitoring and record
ing within 18 months of (1) the approval 
of a State plan requiring monitoring for 
that source or (2) promulgation by the 
Agency of monitoring requirements for 
that source. However, sources that have 
made good faith efforts to purchase, in
stall, and begin the monitoring and re
cording Qf emission data but who have 
been unable to complete such installa
tion within the. time period provided may 
be given reasonable extensions of time as 
deemed appropriaté by the State.

( 6 ) States shall submit revisions to the 
applicable plan which implement the 
provisions of this section by October 6, 
1976.

3. In Part 51, Appendix P is added as 
follows:

* _  * * * * 
Appendix P—Min im u m  Emission  Monitoring 

Requirements

1.0 Purpose. This Appendix P sets forth 
the minimum requirements for continuous 
emission monitoring and recording that each 
State Implementation Plan must Include in 
order to be approved under the provisions of 
40 CFR 51.19(e). These requirements include 
the source categories to'be affected: emission 
monitoring, recording, and reporting re
quirements for those sources; performance 
specifications for accuracy, reliability, and 
durability of acceptable monitoring systems: 
and techniques to convert emission data to 
units of the applicable State emission stand
ard. Such data must be reported to the State 
as an indication of whether proper mainte
nance and operating procedures are being 
utilized by - source operators to maintain 
emission levels at or below emission stand
ards. Such data may be used directly or in-

directly for compliance determination or any 
other purpose deemed appropriate by the 
State. Though the monitoring requirements 
are specified in detail, States are given some 
flexibility to resolve difficulties that may 
arise during the implementation of these 
regulations.

1.1 Applicability.
The State plan shall require the owner or 

operator of an emission source in a category 
listed in this Appendix to: (1) install, cali
brate, operate, and maintain all monitoring 
equipment necessary for continuously moni
toring the pollutants specified in this Ap
pendix for the applicable source category; 
and (2) complete the installation and per
formance tests of such, equipment and begin 
monitoring and recording within 18 months 
of plan approval or promulgation. The source 
categories and the respective monitoring-re
quirements are listed below.

1.1.1 Fossil fuel-fired steam generators, as 
specified in paragraph 2.1 of this appendix, 
shall be monitored for opacity, nitrogen 
oxides emissions, sulfur dioxide emissions, 
and oxygen or carbon dioxide.

1.1.2 Fluid bed catalytic cracking unit 
catalyst regenerators, as specified in para
graph 2.4 of this appendix, shall be moni
tored for opacity.

1.1.3 Sulfuric acid plants, as specified in 
paragraph 2.3 of this appendix, shall be 
monitored for sulfur dioxide emissions.

1.1.4 Nitric acid plants, as specified in 
paragraph 2.2 of this appendix, shall be 
monitored for nitrogen oxides emissions.

1.2 Exemptions.
The States may include provisions within 

their regulations to grant exemptions from 
the monitoring requirements of paragraph
1.1 of this appendix for any source which is:

1.2.1 subject to a new source performance 
standard promulgated in 40 CFR Part 60 
pursuant to Section 111 of the Clean Air 
Act; or

1.2.2 not subject to an applicable emission 
standard of an approved plan; or

1.2.3 scheduled for retirement within 5 
years after inclusion of monitoring require
ments for the source in Appendix P, provided 
that adequate evidence and guarantees Eire 
provided that clearly show that the source 
will cease operations prior to such date.

1.3 Extensions.
States may allow reasonable extensions of 

the time provided for installation of monitors 
for facilities unable to meet the prescribed 
timeframe (i.e., 18 months from plan ap
proval or promulgation) provided the owner 
or operator of such facility demonstrates that 
good faith efforts have been made to obtain 
and install such devices within such pre
scribed timeframe.

1.4 Monitoring System Malfunction.
The State plan may provide a temporary 

exemption from the monitoring and report
ing requirements of this appendix during any 
period of monitoring system malfunction, 
provided that the source owner or operator 
shows, to the satisfaction of the State, that 
the malfunction was unavoidable and is 
being repaired as expeditiously as practicable.

2.0 Minimum Monitoring Requirement. 
States must, as a minimum, require the 

sources listed in paragraph 1.1 of this appen
dix to meet the following basic requirements. 

Jkl Fossil fuel-fired steam generators. 
Each fossil fuel-fired steam generator, ex

cept as provided in the following subpara
graphs, with an annual average capacity fac
tor of greater than 30 percent, as reported to 
the Federal Power Commission for calendar 
year 1974, or as otherwise demonstrated to 
the State by the owner or operator, shall con
form with the following monitoring require
ments when such facility is subject to an 
emission standard of an applicable plan for 
the pollutant in question.
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2.1.1 A continuous monitoring system for 
the measurement of opacity which meets the 
performance specifications of paragraph
3.1.1 of this appendix shall be installed, cali
brated, maintained, and operated in accord
ance with the procedures of this appendix by 
the owner or operator of any such steam 
generator of greater than 250 million B'l'U 
per hour heat input except where:

2.1.1.1 gaseous fuel is the only fuel burned, 
or

2.1.1.2 oil or a mixture of gas and oil are 
the only fuels burned and the source is able 
to comply with the applicable particulate 
matter and opacity regulations without utili
zation of particulate matter collection 
equipment, and where the source has never 
been found, through any i administrative or 
judicial proceedings, to be in violation of any 
visible emission standard of the applicable 
plan.

2.1.2 A continuous monitoring system for 
the measurement of sulfur dioxide which 
meets the performance specifications of para
graph 3.1.3 of this appendix shall be installed, 
calibrated, maintained, and operated on any 
fossil fuel-fired steam generator of greater 
than 250 million BTU per horn- heat input 
which has installed sulfur dioxide pollutant 
control equipment.

2.1.3 A continuous monitoring system for 
the measurement of nitrogen oxides which 
meets the performance specification of para
graph 3.1.2 of this appendix shall be installed, 
calibrated, maintained, and operated on fos
sil fuel-fired steam generators of greater 
than 1000 million BTU per hour heat input 
when such facility is located in an Air Qual
ity Control Region where the Administrator 
has specifically determined that a control 
strategy for nitrogen dioxide is necessary to 
attain the national standards, unless the 
source owner or operator demonstrates dur
ing source compliance tests as required by 
the State that such a source emits nitrogen 
oxides at levels 30 percent or more below the 
emission standard within the applicable 
plan.

2.1.4 A continuous monitoring system for 
the measurement of the percent oxygen or 
carbon dioxide which meets the perform
ance specifications of paragraphs 3.1.4 or
3.1.5 of this appendix shall be installed, cali
brated, operated, and maintained on fossil 
fuel-fired steam generators where measure
ments of oxygen or carbon dioxide in the flue 
gas are required to convert either sulfur di
oxide or nitrogen oxides continuous emis
sion monitoring data, or both, to units of 
the emission standard within the applica
ble plan.

2.2 Nitric acid plants.
Each nitric acid plant of greater than 300 

tons per day production capacity, the pro
duction capacity being expressed as 100 per
cent acid, located in an Air Quality Control 
Region where the Administrator has specif
ically determined that a control strategy for 
nitrogen dioxide is necessary to attain the 
national standard shall install, calibrate, 
maintain, and operate a continuous moni
toring system for the measurement of nitro
gen oxides which meets the performance 
specifications of paragraph 3.1.2 for each 
nitric acid producing facility within such 
plant.
2.3 Sulfuric acid plants.

Each Sulfuric acid plant of greater than 
300 tons per day production capacity, the 
production being expressed as 100 percent 
acid, shall install, calibrate, maintain and 
operate a continuous monitoring system for 
the measurement of sulfur dioxide which 
meets the performance specifications of 3.1.3' 
for each sulfuric acid producing facility 
within such plant.

2.4 Fluid bed catalytic cracking unit cata
lyst regenerators at petroleum refineries.

Each catalyst regenerator for fluid bed 
catalytic cracking units of greater than 20,- 
000 barrels per day fresh feed .capacity shall 
install, calibrate, maintain, and operate a, 
continuous monitoring system for the meas
urement of opacity which meets the per
formance specifications of 3.1.1.

3.0 Minimum specifications.
All State plans shall require owners or op

erators of monitoring equipment installed 
to comply with this Appendix, except as pro
vided in paragraph 3.2, to demonstrate com
pliance with the following performance spec
ifications.

3.1 Performance specifications.
The. performance specifications set forth 

in Appendix B of Part 60 are incorporated 
herein by reference, and shall be used by 
States to determine acceptability of monitor
ing equipment installed pursuant to this 
Appendix except that (1) where reference is 
made to the “Administrator” in Appendix B, 
Part 60, the term “State” should be inserted 
for the purpose of this Appendix (e.g., in 
Performance Specification 1, 1.2, “. . . moni
toring systems subject to approval by the 
Administrator,” should be interpreted as, 
“. . . monitoring systems subject to approval 
by the State” ), and (2) where reference is 
made to the “Reference Method” in Appendix 
B, Part 60, the State may allow the use of 
either the State approved reference method 
or the Federally approved reference method 
as published in Part 60 of this Chapter. The 
Performance Specifications to be used with 
each type of monitoring system are listed 
below.

3.1.1 Continuous monitoring systems for 
measuring opacity shall comply with Per
formance Specification 1.

3.1.2 Continuous monitoring systems for 
measuring nitrogen oxides shall comply with 
Performance Specification 2.

3.1.3 Continuous monitoring systems for 
measuring sulfur dioxide shall comply with 
Performance Specification 2.

3.1.4 Continuous monitoring systems for 
measuring oxygen shall comply with Per
formance Specification 3.

3.1.5 Continuous monitoring systems for 
measuring carbon dioxide shall comply with 
Performance Specification 3.

3.2 Exemptions.
Any source which has purchased an emis

sion monitoring system(s) prior to Septem
ber 11, 1974, may be exempt from meeting 
such test procedures prescribed in Appendix 
B of Part 60 for a period not to exceed five 
years from plan approval or promulgation.

3.3 Calibration Gases.
For nitrogen oxides monitoring systems in

stalled on fossil fuel-fired steam generators 
the pollutant gas used to prepare calibration 
gas mixtures (Section 2.1, Performance Spec
ification 2, Appendix B, Part 60) shall be 
nitric oxide (NO). For nitrogen oxides mon
itoring systems, installed on nitric acid plants 
the pollutant gas used to prepare calibration 
gas mixtures (Section 2.1, Performance Spec
ification 2, Appendix B, Part 60 of this Chap
ter) shall be nitrogen dioxide (N02). These 
gases shall also be used for daily checks under 
paragraph 3.7 of this appendix as applicable. 
For sulfur dioxide monitoring systems in
stalled on fossil fuel-fired steam generators 
or sulfuric acid plants the pollutant gas used 
to prepare calibration gas mixtures (Section 
2.1, Performance Specification 2, Appendix B, 
Part 60 of this Chapter) shall be sulfur di
oxide (S03) . Span and zero gases should be 
traceable to National Bureau of Standards 
reference gases whenever these reference 
gases are available. Every six months from 
date of manufacture, span and zero gases 
shall be reanalyzed by conducting triplicate 
analyses using the reference methods in Ap
pendix A, Part 60 of this chapter,as follows: 
for sulfur dioxide, use Reference Method 6; 
for nitrogen oxides, use Reference Method 7;

and for carbon dioxide or oxygen, use Ref
erence Method 3. The gases may be analyzed 
at less frequent intervals if longer shelf lives 
are guaranteed by the manufacturer.

3.4 Cycling times.
Cycling times include the total time a 

monitoring system requires to sample, . 
analyze and record an emission measurement.

3.4.1. Continuous monitoring systems for 
measuring opacity shall complete a mini
mum of one cycle of operation (sampling, 
analyzing, and data recording) for each suc
cessive 10-second period.

3.4.2 Continuous monitoring systems for 
measuring oxides of nitrogen, carbon diox
ide, oxygen, or sulfur dioxide shall complete 
a minimum of one cycle of operation (sam
pling, analyzing, and data recording) for 
each successive 15-minute period.

3.5 Monitor location.
State plans shall require all continuous 

monitoring systems or monitoring devices to 
be installed such that representative meas
urements of emissions or process parameters 
(i.e., oxygen, or carbon dioxide) from the af
fected facility are obtained. Additional guid
ance for location of continuous monitoring 
systems to obtain representative samples are 
contained in the applicable Performance 
Specifications of Appendix B of Part 60 of 
this Chapter.

3.6 Combined effluents.
When the effluents from two or more af

fected facilities of similar design and operat
ing characteristics are combined before being 
released to the atmosphere, the State plan 
may allow monitoring systems to be installed 
on the combined effluent. When the affected 
facilities are not of similar design and operat
ing characteristics, or when the effluent from 
one affected facility is released to the atmos
phere through more than one point, the State 
should establish alternate procedures to im
plement the intent of these requirements.

3.7 Zero and drift.—^
State plans shall require owners or opera

tors of all continuous monitoring systems 
installed in accordance with the require
ments of this Appendix to record the zero and 
span drift in accordance with the method 
prescribed by the manufacturer of such in
struments; to subject the instruments to the 
manufacturer’s recommended zero and span 
check at least once daily unless the manu
facturer has recommended adjustments at 
shorter intervals, in which case such recom
mendations shall be followed; to adjust the 
zero and span whenever the 24-hour zero 
drift or 24-hour calibration drift limits of 
the applicable performance specifications in 
Appendix B of Part 60 are exceeded; and to 
adjust continuous monitoring systems refer
enced by paragraph 3.2 of this Appendix 
whenever the 24-hour zero drift or 24-hour 
calibration drift exceed 10 percent of the 
emission standard.

3.8 Span.
Instrument span should be approximately 

200 per cent of the expected instrument data 
display output corresponding to the emission 
standard for the source.

3.9 Alternative procedures and require
ments.

In cases where States wish to utilize differ
ent, but equivalent, procedures and require
ments for continuous monitoring systems, 
the State plan must provide a description of 
such alternative proceduers for approval by 
the Administrator. Some examples of situa
tions that may require alternatives follow:
. 3.9.1 Alternative monitoring requirements 
to accommodate continuous monitoring sys
tems that require corrections for stack mois
ture conditions (e.g., an instrument measur
ing steam generator S03 emissions on a wet 
basis could be used with an instrument mea- 
suring oxygen Concentration on a dry basis 
if acceptable methods of measuring stock 
moisture conditions are used to allow ac-
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c u ra te  a d ju s t m e n t  o f  t h e  m e a s u re d  S 0 2 c o n 
c e n t r a t io n  to  d ry  b a s is .)

3.9.2 A lte rn a t iv e  lo c a t io n s  fo r  in s ta l l in g  
c o n t in u o u s  m o n i to r in g  s y s te m s  o r  m o n i to r 
in g  d ev ic es  w h e n  t h e  o w n e r o r  o p e ra to r  c a n  
d e m o n s t r a te  t h a t  in s ta l l a t io n  a t  a l t e r n a t iv e  
lo c a tio n s  w ill e n a b le  a c c u r a te  a n d  r e p re s e n ts  
a t iv e  m e a s u re m e n ts .

3.9.3 A lte rn a t iv e  p ro c e d u re s  fo r  p e r fo r m 
in g  c a l ib r a t io n  c h e c k s  (e.g ., so m e  in s t r u m e n ts  
m a y  d e m o n s t r a te  s u p e r io r  d r i f t  c h a r a c te r i s 
t ic s  t h a t  re q u i r e  c h e c k in g  a t  le ss  f r e q u e n t  
i n t e r v a l s ) .

3.9.4 A lte rn a t iv e  m o n i to r in g  r e q u i r e m e n ts  
w h e n  t h e  e f f lu e n t f r o m  o n e  a ffe c te d  fa c i l i ty  o r 
t h e  c o m b in e d  e ff lu e n t f r o m  tw o  o r  m o re  
id e n t ic a l  a ffe c te d  fa c i l i t ie s  is  re le a s e d  to  th e  
a tm o s p h e re  th r o u g h  m o re  t h a n  o n e  p o in t  
(e.g., a n  e x tra c t iv e ,  g a se o u s  m o n i to r in g  sy s 
te m  u s e d  a t  s e v e ra l  p o in t s  m a y  b e  a p p ro v e d  
i f  th e  p ro c e d u re s  re c o m m e n d e d  a re  s u i ta b le  
fo r  g e n e r a t in g  a c c u r a te  e m is s io n  a v e r a g e s ) .
. 3.9.5 A lte rn a t iv e  c o n t in u o u s  m o n ito r in g  

s y s te m s  t h a t  d o  n o t  m e e t  t h e  s p e c tr a l  r e 
sp o n se  r e q u i r e m e n ts  in  P e r fo rm a n c e  S p e c i
f ic a tio n  1, A p p e n d ix  B o f  P a r t  60, b u t  a d e 
q u a te ly  d e m o n s t r a te  a  d e f in i te  a n d  c o n s is te n t  
r e la t io n s h ip  b e tw e e n  t h e i r  m e a s u re m e n ts  
a n d  t h e  o p a c i ty  m e a s u re m e n ts  o f  a  s y s te m  
c o m p ly in g  w i th  t h e  r e q u i r e m e n ts  in  P e r 
fo rm a n c e  S p e c if ic a tio n  1. T h e  S t a t e  m a y  r e 
q u ire  t h a t  s u c h  d e m o n s t r a t io n  b e  p e rfo rm e d  
fo r  e a c h  a ffe c te d  fa c il i ty .

4.0 M inim um  d a ta  requ irem en ts.
T h e  fo llo w in g  p a r a g r a p h s  s e t  f o r th  t h e  

m in im u m  d a t a  r e p o r t in g  r e q u i r e m e n ts  n e c e s 
s a ry  to  c o m p ly  w i th  § 51 .1 9 (e) (3 ) a n d  (4 ) .

4.1 T h e  S ta te  p la n  s h a l l  r e q u i r e  o w n e rs  
o r  o p e ra to r s  o f  f a c i l i t ie s  r e q u i r e d  t o  in s ta l l  
c o n t in u o u s  m o n i to r in g  s y s te m s  to  s u b m i t  a  
w r i t t e n  r e p o r t  o f  ex cess  e m is s io n s  fo r  e a c h  
c a le n d a r  q u a r t e r  a n d  th e  n a tu r e  a n d  c a u s e  o f 
th e  excess e m is s io n s , if  k n o w n . T h e  a v e ra g in g  
p e rio d  u s e d  fo r  d a t a  r e p o r t i n g  s h o u ld  b e  
e s ta b l is h e d  b y  t h e  S ta te  to  c o rre s p o n d  to  th e  
a v e ra g in g  p e r io d  sp ec ified  in  t h e  e m is s io n  
t e s t  m e th o d  u s e d  t o  d e te r m in e  c o m p lia n c e  
w ith  a n  e m is s io n  s ta n d a r d  fo r  t h e  p o l l u t a n t /  
s o u rc e  c a te g o ry  in  q u e s t io n .  T h e  r e q u i r e d  r e -  

,p o r t  s h a l l  in c lu d e , a s  a  m in im u m , th e  d a ta  
s t ip u la te d  in  t h i s  A p p en d ix .

4.2 F o r  o p a c i ty  m e a s u re m e n ts ,  th e  s u m 
m a ry  s h a l l  c o n s is t  o f  t h e  m a g n i tu d e  in  a c tu a l  
p e rc e n t  o p a c i ty  o f  a l l  o n e - m in u te  (o r  s u c h  
o th e r  t im e  p e r io d  d e e m e d  a p p r o p r ia te  b y  t h e  
S ta te )  a v e rag e s , o f  o p a c i ty  g r e a te r  t h a n  th e  
o p a c i ty  s ta n d a r d  i n  t h e  a p p l ic a b le  p la n  fo r  
e a c h  h o u r  o f  o p e ra t io n  o f  t h e  f a c i l i ty .  A v er
ag e  v a lu e s  m a y  b e  o b ta in e d  b y  in te g r a t io n  
o v e r t h e  a v e ra g in g  p e r io d  o r  b y  a r i t h m e t i 
c a lly  a v e ra g in g  a  m in im u m  o f  f o u r  e q u a l ly  
sp aced , i n s ta n ta n e o u s  o p a c i ty  m e a s u re m e n ts  
p e r  m in u te .  A n y  t im e  p e r io d  e x e m p te d  s h a l l  
b e  c o n s id e re d  b e fo re  d e te r m in in g  th e  excess 
a v e rag e s  o f  o p a c i ty  (e.g ., w h e n e v e r  a  r e g u 
la t io n  a llo w s  tw o  m in u te s  o f  o p a c i ty  m e a s 
u r e m e n ts  in  ex ce ss  o f  t h e  s ta n d a r d ,  t h e  S ta te  
s h a l l  r e q u i r e  t h e  s o u rc e  to  r e p o r t  a l l  o p a c i ty ' 
a v e rag es , i n  a n y  o n e  h o u r ,  in  ex cess  o f  t h e  
s ta n d a r d ,  m in u s  t h e  tw o - m in u te  e x e m p 
t io n )  . I f  m o re  t h a n  o n e  o p a c i ty  s ta n d a r d  
a p p lie s , ex ce ss  e m is s io n s  d a ta  m u s t  b e  s u b 
m i t t e d  i n  r e la t io n  to  a ll  s u c h  s ta n d a rd s .

4.3 F o r  g a se o u s  m e a s u re m e n ts  t h e  s u m 
m a ry  s h a l l  c o n s is t  o f  e m is s io n  a v e rag e s , in  
t h e  u n i t s  o f  t h e  a p p lic a b le  s ta n d a r d ,  fo r  e a c h  
a v e ra g in g  p e r io d  d u r in g  w h ic h  t h e  a p p l i 
c a b le  s ta n d a r d  w a s  ex ceed ed .

4.4 T h e  d a te  a n d  t im e  id e n t i fy in g  e a c h  
p e r io d  d u r in g  w h ic h  th e  c o n t in u o u s  m o n i
to r in g  s y s te m  w as in o p e ra t iv e ,  e x c e p t fo r  
z e ro  a n d  s p a n  c h e c k s , a n d  t h e  n a tu r e  o f 
s y s te m  re p a i r s  o r  a d ju s t m e n t s  s h a l l  b e  r e 
p o r te d . T h e  S t a t e  m a y  r e q u i r e  p ro o f  o f  c o n 
t in u o u s  m o n i to r in g  s y s te m  p e r fo rm a n c e  
w h e n e v e r  s y s te m  re p a ir s  o r  a d ju s t m e n t s  h a v e  
b e e n  m a d e .
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4.5 W h e n  n o  excess  e m is s io n s  h a v e  o c 
c u r re d  a n d  t h e  c o n t in u o u s  m o n ito r in g  sy s 
te m  (s ) h a v e  n o t  b e e n  in o p e ra tiv e , re p a ire d , 
o r  a d ju s te d ,  s u c h  in f o r m a t io n  s h a l l  b e  i n 
c lu d e d  i n  t h e  r e p o r t .

4.6 T h e  S ta te  p l a n  s h a l l  r e q u i r e  o w n e rs  o r  
o p e ra to r s  of- a ffe c te d  f a c i l i t ie s  to  m a in ta in  
a  file  o f  a l l  in f o r m a t io n  r e p o r te d  in  t h e  q u a r 
te r ly  s u m m a r ie s ,  a n d  a ll  o th e r  d a t a  c o lle c te d  
e i th e r  b y  t h e  c o n t in u o u s  m o n i to r in g  s y s te m  
o r  a s  n e c e s sa ry  to  c o n v e r t  m o n i to r in g  d a ta  
to  t h e  u n i t s  o f  t h e  a p p l ic a b le  s ta n d a r d  fo r  
a  m in im u m  o f tw o  y e a rs  f r o m  t h e  d a te  o f 
c o lle c tio n  o f  s u c h  d a t a  o r  s u b m is s io n  o f 
s u c h  s u m m a r ie s .

5.0 D ata R eduction .
T h e  S ta te  p la n  s h a l l  r e q u ir e  o w n e rs  o r  

o p e ra to rs  o f  a ffe c te d  f a c i l i t ie s  t o  u s e  t h e  
fo llo w in g  p ro c e d u re s  fo r  c o n v e r t in g  m o n i
to r in g  d a t a  t o  u n i t s ,  o f  t h e  s ta n d a r d  w h e re  
n e ce ssa ry .

5.1 F o r  fo s s il  fu e l- f i re d  s te a m  g e n e r a to rs  
t h e  fo llo w in g  p ro c e d u re s  s h a l l  b e  u s e d  t o  
c o n v e r t  g a se o u s  e m is s io n  m o n i to r in g  d a t a  in  
p a r t s  p e r  m il l io n  to  g /m i l l io n  c a l ( lb /m i l l io n  
B T U ) w h e re  n e c e s sa ry :

5.1.1 W h e n  t h e  o w n e r o r  o p e ra to r  o f  a  
fo s s il fu e l- f i re d  s te a m  g e n e r a to r  e le c ts  u n d e r  
s u b p a r a g r a p h  2.1.4 o f  t h i s  A p p e n d ix  t o  m e a s 
u re  o x y g en  in  th e  f lu e  g ases , t h e  m e a s u re 
m e n ts  o f  th e  p o l lu t a n t  c o n c e n t r a t io n  a n d  
o x y g en  c o n c e n t r a t io n  s h a l l  e a c h  b e  o n  a  d ry  
b a s is  a n d  th e  fo llo w in g  c o n v e rs io n  p ro c e d u re  
u s e d :

E =  C F ( 2 # k )
5.1.2 W h e n  t h e  o w n e r o r  o p e ra to r  e le c ts  

u n d e r  s u b p a r a g r a p h  2.1.4 o f  t h i s  A p p e n d ix  
to  m e a s u re  c a r b o n  d io x id e  in  t h e  f lu e  g ases, 
t h e  m e a s u r e m e n t  o f  th e  p o l lu t a n t  c o n c e n 
t r a t i o n  a n d  th e  c a r b o n  d io x id e  c o n c e n t r a t io n  
s h a l l  e a c h  b e  o n  a  c o n s is te n t  b a s is  (w e t o r  
d ry )  a n d  t h e  fo llo w in g  c o n v e r s io n  p ro c e d u re  
u s e d  :

* t c \%  c o j
5.1.3 T h e  v a lu e s  u s e d  in  t h e  e q u a t io n s  u n 

d e r  p a r a g r a p h  5.1 a re  d e r iv e d  a s  fo llo w s :

E = p o l l u t a n t  e m is s io n , g /m i l l io n  
c a l ( lb / m i l l io n  B T U ),

C = p o l l u t a n t  c o n c e n t r a t io n ^  g /
d s c m  ( lb / d s c f ) ,  d e te rm in e d  b y  
m u l t ip ly in g  th e  a v e ra g e  c o n c e n 
t r a t i o n  (p p m )  fo r  e a c h  h o u r ly  
p e r io d  b y  4.16 X 1 0 -5 M  g /d s c m  
p e r  p p m  (2 .6 4 X 1 0 -°  M  lb /d s c f  
p e r  p p m )  w h e re  M  =  p o l lu t a n t  
m o le c u la r  w e ig h t,  g /g -m o le  ( l b /  
lb - m o le ) . M  =  64 fo r  s u l f u r  d i 
o x id e  a n d  46 fo r  o x id e s  o f  n i t r o 
g en .

% 0 . , , ■ % C O ,= O x y g en  o r  c a r b o n  d io x id e  v o l
u m e  (e x p re s se d  a s  p e r c e n t )  d e 
te r m in e d  w i th  e q u ip m e n t  s p e c 
ified  u n d e r  p a r a g r a p h  4.1.4 o f  
t h i s  a p p e n d ix ,

F , F c = a  f a c to r  r e p re s e n t in g  a  r a t io  o f  
t h e  v o lu m e  o f  d ry  f lu e  g a se s  
g e n e r a te d  to  t h e  ca lo rific , v a lu e  
o f  t h e  fu e l  c o m b u s te d  ( F ) ,  a n d  
a  f a c to r  r e p re s e n t in g  a  r a t io  o f  
t h e  v o lu m e  o f  c a r b o n  d io x id e  
g e n e r a te d  to  t h e  c a lo rific  v a lu e  
o f  t h e  fu e l  c o m b u s te d  (F<-) r e 
s p e c tiv e ly . V a lu e s  o f  F  a n d  Fc 
a re  g iv e n  in  § 6 0 .4 5 (f)  o f  P a r t  
60, a s  a p p lic a b le .

5.2 F o r  s u l f u r ic  a c id  p la n t s  t h e  o w n e r o r  
o p e ra to r  s h a ll ;

5.2.1 e s ta b l i s h  a  c o n v e rs io n  f a c to r  th r e e  
t im e s  d a ily  a c c o rd in g  to  t h e  p ro c e d u re s  to  
§ 6 0 .8 4 (b ) o f  t h i s  c h a p te r ;

5.2.2 m u l t ip ly  t h e  c o n v e rs io n  f a c to r  b y  th e  
a v e rag e  s u l f u r  d io x id e  c o n c e n t r a t io n  in  t h e
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f lu e  g a se s  to  o b ta in  a v e ra g e  s u l f u r  d io x id e  
¿ m is s io n s  i n  K g /m e tr ic  t o n  ( l b / s h o r t  t o n ) ;  
a n d

5.2.3 r e p o r t  t h e  a v e ra g e  s u l f u r  d io x id e  
e m is s io n  fo r  e a c h  a v e ra g in g  p e r io d  in  excess 
o f  t h e  a p p l ic a b le  e m is s io n  s t a n d a r d  in  t h e  
q u a r te r ly  s u m m a ry .

5.3 F o r  n i t r i c  a c id  p l a n t s  t h e  o w n e r  o r  
o p e ra to r  s h a ll ;

5.3.1 e s ta b l i s h  a  c o n v e rs io n  f a c to r  a c c o rd 
in g  to  t h è  p ro c e d u re s  o f  § 6 0 .7 3 (b ) o f  th i s  
c h a p te r .

5.3.2 m u l t ip ly  t h e  c o n v e r s io n  f a c to r  b y  th e  
av e rag e  n i t r o g e n  o x id e s  c o n c e n t r a t io n  in  th e  
f lu e  g ases  to  o b ta in  t h e  n i t r o g e n  o x id e s  e m is 
s io n s  in  t h e  u n i t s  o f  t h e  a p p lic a b le  s ta n d a r d ;

5.3.3 r e p o r t  t h e  a v e ra g e  n i t r o g e n  o x id e s  
e m is s io n  fo r  e a c h  a v e ra g in g  p e r io d  in  excess  
o f  t h e  a p p lic a b le  e m is s io n  s ta n d a r d ,  in  t h e  
q u a r te r ly  s u m m a ry .

5.4 A n y  S ta te  m a y  a llo w  d a t a  r e p o r t in g  
o r  r e d u c t io n  p ro c e d u re s  v a ry in g  f ro m  th o s e  
s e t  f o r th  i n  t h i s  A p p e n d ix  i f  t h e  o w n e r o r  
o p e ra to r  o f  a  s o u rc e  s h o w s  to  t h e  s a t i s f a c t io n  
o f  t h e  S ta te  t h a t  h is  p ro c e d u re s  a re  a t  le a s t  
a s  a c c u r a te  a s  th o s e  i n  t h i s  A p p e n d ix . S u c h  
p ro c e d u re s  m a y  in c lu d e  b u t  a r e  n o t  l im i te d  
to ,  t h e  fo llo w in g  :

5.4.1 A lte rn a t iv e  p ro c e d u re s  fo r  c o m p u tin g  
e m is s io n  av e rag e s  t h a t  d o  n o t  r e q u i r e  i n t e 
g r a t io n  o f  d a t a  (e .g ., so m e  f a c i l i t ie s  m a y  d e m 
o n s t r a te  t h a t  t h e  v a r ia b i l i ty  o f  t h e i r  e m is 
s io n s  is s u ff ic ie n tly  s m a l l  to  a llo w  a c c u r a te  r e 
d u c t io n  o f  d a t a  b a se d  u p o n  c o m p u t in g  a v e r 
ag es  f ro m  e q u a l ly  s p a c e d  d a t a  p o in ts  o v e r  th e  
a v e ra g in g  p e r i o d ) .

5.4.2 A lte rn a t iv e  m e th o d s  o f  c o n v e r t in g  p o l
l u t a n t  c o n c e n t r a t io n  m e a s u re m e n ts  t o  t h e  
u n i t s  o f  t h e  e m is s io n  s ta n d a r d s .

6.0 Special C onsideration.
T h e  S ta te  p la n  m a y  p ro v id e  fo r  a p p ro v a l,  o n  

a  c a s e -b y -c a s e  b a s is , o f  a l t e r n a t iv e  m o n i to r 
in g  r e q u i r e m e n ts  d if f e r e n t  f ro m  t h e  p ro v i
s io n s  o f  P a r t s  1 t h r o u g h  5 o f  t h i s  A p p e n d ix  i f  
t h e  p ro v is io n s  o f  t h i s  A p p e n d ix  (i.e ., t h e  i n 
s ta l l a t i o n  o f  a  c o n t in u o u s  e m is s io n  m o n i to r 
in g  s y s te m ) c a n n o t  b e  im p le m e n te d  b y  a  
s o u rc e  d u e  t o  p h y s ic a l  p l a n t  l im i t a t i o n s  o r  
e x tre m e  e co n o m ic  re a so n s . T o  m a k e  u s e  o f 
t h i s  p ro v is io n , S ta te s  m u s t  in c lu d e  i n  t h e i r  
p l a n ' sp ec ific  c r i t e r i a  fo r  d e te r m in in g  th o s e  
p h y s ic a l  l im i t a t i o n s  o r  e x tre m e  e co n o m ic  
s i tu a t io n s  t o  b e  c o n s id e re d  b y  t h e  S ta te .  I n  
s u c h  cases, w h e n  t h e  S ta te  e x e m p ts  a n y  
s o u rc e  s u b je c t  t o  t h i s  A p p e n d ix  b y  u s e  o f  th i s  
p ro v is io n  f r o m  in s ta l l in g  c o n t in u o u s  e m is 
s io n  m o n i to r in g  s y s te m s , t h e  S t a t e  s h a l l  s e t  
f o r th  a l te r n a t iv e  e m is s io n  m o n i to r in g  a n d  
r e p o r t in g  r e q u i r e m e n ts  (e .g ., p e r io d ic  m a n u a l  
s ta c k  te s t s )  t o  s a t i s fy  t h e  i n t e n t  o f  th e s e  
r e g u la t io n s .  E x a m p le s  o f  s u c h  s p e c ia l c a se s  
in c lu d e ,  b u t  a r e  n o t  l im i t e d  to ,  t h e  fo llo w in g  :

6.1 A lte rn a t iv e  m o n i to r in g  r e q u i r e m e n ts  
m a y  b e  p re s c r ib e d  w h e n  in s t a l l a t i o n  o f  a  c o n 
t in u o u s  m o n i to r in g  s y s te m  o r  m o n i to r in g  d e 
v ice  sp ec ified  b y  t h i s  A p p e n d ix  w o u ld  n o t  p ro 
v id e  a c c u r a te  d e te r m in a t io n s  o f  e m is s io n s  
(e.g ., c o n d e n s e d , u n c o m b in e d  w a te r  v a p o r  
m a y  p r e v e n t  a n  a c c u r a te  d e te r m in a t io n  o f 
o p a c i ty  u s in g  c o m m e rc ia l ly  a v a i la b le  c o n 
t in u o u s  m o n i to r in g  s y s te m s ) .

6.2 A lte rn a t iv e  m o n i to r in g  r e q u i r e m e n ts  
m a y  b e  p re s c r ib e d  w h e n  th e  a ffe c te d  f a c i l i ty  
is  in f r e q u e n t ly  o p e ra te d  (e .g ., so m e  a ffe c te d  
fa c i l i t ie s  m a y  o p e ra te  le ss  t h a n  o n e  m o n th  
p e r  y e a r ) .

6.3 A lte rn a t iv e  - m o n i to r in g  r e q u i r e m e n ts  
m a y  b e  p re s c r ib e d  w h e n  t h e  S ta te  d e te rm in e s  
t h a t  th e  r e q u i r e m e n ts  o f  t h i s  A p p e n d ix  w o u ld  
im p o s e  a n  e x tre m e  e c o n o m ic  b u r d e n  o n  th e  
s o u rc e  o w n e r  o r  o p e ra to r .

6 .4 A lte rn a t iv e  m o n i to r in g  r e q u i r e m e n ts  
m a y  b e  p re s c r ib e d  w h e n  t h e  S t a t e  d e te rm in e s  
t h a t  m o n ito r in g  s y s te m s  p re s c r ib e d  b y  th i s  
A p p e n d ix  c a n n o t  b e  in s ta l le d  d u e  to  p h y s ic a l  
l im i t a t i o n s  a t  t h e  fa c il i ty .

[F R  D oc.75-26566  F i le d  1 0 -3 -7 5 :8 :4 5  a m ]
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PART GO— STANDARDS OF PERFORM
ANCE FOR NEW STATIONARY SOURCES
Emission Monitoring Requirements and

Revisions to Performance Testing
Methods
On September 11, 1974~t39 FR 32852), 

the Environmental Protection Agency 
(EPA) proposed Revisions to 40 CFR Part 
60, Standards of Performance for New 
Stationary Sources, to establish specific 
requirements pertaining to continuous 
emission monitoring system performance 
specifications, operating procedures, data 
These requirements would apply to new 
and modified facilities covered under 
Part 60, but would not apply to existing 
facilities.

Simultaneously (39 PR 32871), the 
Agency proposed revisions to 40 CFR 
Part 51, Requirements for the Prepara
tion, Adoption, and Submittal of Imple
mentation Plans, which would require 
States to revise their State Implementa
tion Plans (SIP’s) to include legal en
forceable procedures requiring certain 
specified stationary sources to monitor 
emissions on a continuous basis. These 
requirements would apply to existing fa
cilities, which are not covered under Part 
60.

Interested parties participated in the 
rulemaking by sending comments to EPA. 
A total of 105 comment letters were re
ceived on the proposed revisions to Part 
60 from monitoring equipment manufac
turers, data processing equipment manu
facturers, industrial users of monitoring 
equipment, air pollution control agencies 
including State, local, and EPA regional 
offices, other Federal agencies, and con
sultants. Copies of the comment letters 
received and a summary of the issues and 
EPA’s responses are available for inspec
tion and copying at the U.S. Environ
mental Protection Agency, Public Infor
mation Reference Unit, Room 2922 (EPA 
Library), 401 M Street, S.W., Washing
ton, D.C. In addition, copies of the issue 
summary and EPA responses may be ob
tained upon written request from the 
EPA Public Information Center (PM- 
215), 401 M Street, S.W., Washington,
D.C. 20460 (specify Public Comment 
Summary : Emission Monitoring Require
ments). The comments have been care
fully considered, ̂ additional information 
has been collected and assessed, and 
where determined by the Administrator 
to be appropriate, changes have been 
made to the proposed regulations. These 
changes are incorporated in the regula
tions promulgated herein.

Background

At the time the regulations were pro
posed (September 11, 1974), EPA had 
promulgated 12 standards of perform
ance for new stationary sources under 
section 111 of the Clean Air Act, as 
amended, four of which required the af
fected facilities to install and operate 
systems which continuously monitor the 
levels of pollutant emissions, Where the 
technical feasibility exists using cur
rently available continuous monitoring 
technology, and where the cost of the
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systems is reasonable. When the four 
standards that require monitoring sys
tems were promulgated, EPA had limited 
knowledge about the operation of such 
systems because only a few systems had 
been installed; thus, the requirements 
were specified in general terms. EPA 
initiated a program to develop perform
ance specifications and obtain informa
tion on the operation' of continuous 
monitoring systems. The program was 
designed to assess the systems’ accuracy, 
reliability, costs, and problems related 
to installation, operation, maintenance, 
and data handling. The proposed regu
lations (39 FR 32852) were Based on the 
results of this program.

The purpose of regulations promul
gated herein is to establish minimum 
performance specifications for continu
ous monitoring systems, minimum data 
reduction requirements, operating pro^ 
Cedures, and reporting requirements for 
those affected facilities required to in
stall continuous monitoring systems. 
The specifications and procedures are 
designed to assure that the data obtained 
from continuous monitoring systems will 
be accurate and reliable and provide the 
necessary information for determining 
whether an owner or operator is follow
ing proper operation and maintenance 
procedures.

Significant Comments and Changes 
Made To P roposed R egulations

Many of the comment letters received 
by EPA contained multiple comments. 
The most significant comments and the 
differences between the proposed and 
final regulations are discussed below.

(1) Subpart A—General Provisions. 
The greatest number of comments re
ceived pertained to the methodology and 
expense of obtaining and reporting con
tinuous monitoring system emission 
data. Both air pollution control agencies 
and affected users of monitoring equip
ment presented the view that the pro
posed regulations requiring that all 
emission data be reported were exces
sive, and that reports of only excess 
emissions and retention of all the data for 
two years on the affected facility’s 
premises is sufficient. Twenty-five com
mentators suggested that the effective
ness of the operation and maintenance of 
an affected facility and its air pollution 
control system could be determined by 
reporting only excess emissions. Fifteen 
others recommended deleting the report
ing requirements entirely.

EPA has reviewed these comments and 
has contacted vendors of monitoring and 
data acquisition equipment for addi
tional information to more fully assess 
the impact of the proposed reporting 
requirements. Consideration was also 
given to the resources that would be re
quired of EPA to enforce the proposed 
requirement, the costs that would be 
incurred by an affected source, and the 
effectiveness of the proposed require
ment in comparison with a requirement 
to report only excess emissions. EPA 
concluded that reporting only excess 
emissions would assure proper operation 
and maintenance of the air pollution

control equipment and would result in 
lower costs to the source and allow more 
effective use of EPA resources by elimi
nating the need for handling and stor
ing large amounts of data. Therefore, 
the regulation promulgated herein re
quires owners or operators to report only 
excess emissions and to maintain a 
permanent record of all emission data 
for a period of two years.

In addition, the proposed specification 
of minimum data reduction procedures 
has been changed. Rather than requiring 
integrated averages as proposed, the reg
ulations promulgated herein also spec
ify a method by which a minimum num
ber of data points may be used to com
pute average emission rates. For exam
ple, average opacity emissions over a six- 
minute period may be calculated from a 
minimum of 24 data points equally 
spaced over each six-minute period. Any 
number of equally spaced data points in 

-excess of 24 or continuously integrated 
data may also be used to compute six- 
minute averages. This specification of 
minimum computation requirements 
combined with the requirement to report 
only excess emissions provides source 
owners and operators with maximum 
flexibility to select from a wide choice of 
optional data reduction procedures. 
Sources which monitor only opacity and 
which infrequently experience excess 
emissions may choose to utilize strip 
chart recorders, with or without contin
uous six-minute integrators; whereas 
sources monitoring two or more pollut
ants plus other parameters necessary to 
convert to units of the emission stand
ard may choose to utilize existing com
puters or electronic data processes in
corporated with the monitoring system. 
All data must be retained for two years, 
but only excess emissions need be re
duced to units of the standard. However, 
in order to report excess emissions, ade
quate procedures must-be utilized to in
sure that excess emissions are identified. 
Here again, certain sources with minimal 
excess emissions can determine excess 
emissions by review of strip charts, while 
sources with varying emission and ex
cess air rates will most likely need to 
reduce all data to units of the standard to 
identify any excess emissions. The regu
lations promulgated herein allow the use 
of extractives gaseous monitoring systems 
on a time sharing basis by installing sam
pling probes at several locations, provided 
the minimum number of data points 
(four per hour) are obtained.

Several commentators stated that the 
averaging periods for reduction of moni
toring data, especially opacity, were too 
short and would result in an excessive 
amount of data that must be reduced and 
recorded. EPA evaluated these comments 
and concluded that to be useful to source 
owners and operators as well as enforce
ment agencies, the averaging time for the 
continuous monitoring data should be 
reasonably consistent with the averag
ing time for the reference methods used 
during performance tests. The data re
duction requirements for opacity have 
been substantially reduced because the 
averaging period was changed from one
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minute, which was proposed, to six min
utes to be consistent with revisions made 
to Method 9 (39 PR 39872).

Numerous comments were received on 
proposed § 60.13 which resulted in several 
changes. The proposed section has been 
reorganized and revised in several re
spects to accommodate the comments 
and provide clarity, to more specifically 
delineate the equipment subject to Per
formance Specifications in Appendix là, 
and to more specifically define require
ments for equipment purchased prior to 
September 11, 1974. The provisions in 
§ 60.13 are not intended to prevent the 
use of any equipment that can be demon
strated to be reliable and accurate; 
therefore, the performance of monitor
ing systems is specified in général terms 
with minimal references to specific equip
ment types. The provisions(in § 60.13(i) 
are included to allow owners or operators 
and equipment vendors to apply to the 
Administrator for approval to use alter
native equipment or procedures when 
equipment capable of producing accurate 
results may not be commercially avail
able (e.g. condensed water vapor inter
feres with measurement of opacity), 
when unusual circumstances may justify 
less costly procedures, or whenthe owner 
or operator or equipment vendor may 
simply prefer to use other equipment o'r 
procedures that are consistent with his 
current practices.

Several paragraphs in § 60.13 have 
been changed on the basis of the com
ments received. In response to comments 
that the monitor operating frequency re
quirements did not consider periods when 
the monitor is inoperative or undergo
ing maintenance, calibration, and adjust
ment, the operating frequency require
ments have been changed. Also the fre
quency of cycling requirement for opacity 
monitors has been changed to be con
sistent with the response time require
ment in Performance Specification 1, 
which reflects the capability of commer
cially available equipment.

A second area that received comment 
concerns maintenance performed upon 
continuous monitoring systems. Six 
commentators noted that the proposed 
regulation requiring extensive retesting 
of continuous monitoring systems for all 
minor failures would discourage proper 
maintenance of the systems. I ’wo other 
commentators noted the difficulty of de
termining a general list of critical com
ponents, the replacement of which would 
automatically require a retest of the sys
tem. Nevertheless, it is EPA’s opinion 
that some control must be exercised to 
insure that a suitable monitoring system 
is not rendered unsuitable bÿ substantial 
alteration or a lack of needed mainte
nance. Accordingly, the regulations pro
mulgated herein require that owners or 
operators submit with the quarterly re
port information on any repairs or modi
fications made to the system during the 
reporting period. Based Upon this infor
mation, the Administrator may review 
the status of the monitoring system with 
the owner or operator and, if determined 
to be necessary, require retesting of the 
continuous monitoring system (s).

Several commentators noted that the 
proposed reporting requirements are un
necessary for affected facilities not re
quired to install continuous monitoring 
systems. Consequently, the ' regulations 
promulgated herein do not contain the 
requirements.

Numerous comments were received 
which indicated that some monitoring 
systems may not be compatible with the 
proposed test procedures and require
ments. The comments were evaluated 
and, where appropriate, the proposed 
test procedures and requirements were 
changed. The procedures and require
ments promulgated herein are applicable 
to the majority of acceptable systems; 
however, EPA recognizes that there may 
be some acceptable systems available 
now or in the future which could not 
meet ‘the requirements. Because of this, 
the regulations promulgated herein in
clude a provision which allows the Ad
ministrator to approve alternative testing 
procedures. Eleven commentators noted 
that adjustment of the monitoring in
struments may not be necessary as a re
sult of daily zero and span checks. Ac
cordingly, the regulations promulgated 
herein require adjustments only when 
applicable 24-hour drift limits are ex
ceeded. Four commentators stated that 
it is not necessary to introduce calibra
tion gases near the probe tips. EPA has 
demonstrated in field evaluations that 
this requirement is necessary in order to 
assure accurate results; therefore, the 
requirement has been retained. The re
quirement enables detection of any dilu
tion or absorption of pollutant gas by the 
plumbing and conditioning systems prior 
to the pollutant gas entering the gas 
analyzer.

Provisions have been added to these 
regulations to require that the gas mix
tures used for the daily calibration check 
of extractive continuous monitoring sys
tems be traceable to National Bureau of 
Standards (NBS) reference gases. Cali
bration gases used to conduct system 
evaluations under Appendix B must 
either be analyzed prior to use or shown 
to be traceable to NBS materials. This 
traceability requirement will assure the 
accuracy of the calibration gas mixtures 
and the comparability of data from sys
tems at all locations. These traceability 
requirements will not be applied when
ever the NBS materials are not available. 
A list of available NBS Standard Refer
ence Materials may be obtained from the 
Office of Standard Reference Materials, 
Room B311, Chemistry Building, Na
tional Bureau of Standards, Washington, 
D.C. 20234.

Recertification of the continued ac
curacy of the calibration gas mixtures is 
also necessary and should be performed 
at intervals recommended by the cali
bration gas mixture manufacturer. The 
NBS materials and calibration gas mix- 

. tures traceable to these materials should 
not be used after expiration of their 
stated shelf-life. Manufacturers of cali
bration gas mixtures generally use NBS 
materials for traceability purposes, 
therefore, these amendments to the reg

ulations will not impose additional re
quirements upon most manufacturers,

(2) Subpart D—Fossil-Fuel Fired 
Steam Generators. Eighteen commenta
tors had questions or remarks concern
ing the proposed revisions dealing with 
fuel analysis. The evaluation of these 
comments and discussions with coal sup
pliers and electric utility companies led 
the Agency to conclude that the pro
posed provisions for fuel analysis are not 
adequate or consistent with the current 
fuel situation. An attempt was made to 
revise the proposed provisions; however, 
it became apparent that an in-depth 
study would be necessary before mean
ingful provisions could be developed. The 
Agency has decided to promulgate all of 
the regulations except those dealing with 
fuel analysis. The fuel analysis provi
sions of Subpart D have been reserved 
in the regulations promulgated' herein. 
The Agency has initiated a study to ob
tain the necessary information on the 
variability of sulfur content in fuels, and 
the capability of fossil fuel fired steam 
generators to use fuel analysis and 
blending to prevent excess sulfur dioxide 
emissions. The results of this study will 
be used to determine whether fuel anal
ysis should be allowed as a means of 
measuring excess emissions, and if al
lowed, what procedure should be re
quired. It should be pointed out that 
this action does not affect facilities which 
use flue gag^desulfurization as a means 
of complying with the sulfur dioxide 
standard; these facilities are still re
quired to install continuous emission 
monitoring systems for sulfur dioxide. 
Facilities which use low sulfur fuel as a 
means of complying with the sulfur di
oxide standard may .use a continuous 
sulfur dioxide monitor or fuel analysis. 
For facilities that elect to use fuel anal
ysis procedures, fuels are not required 
to be sampled or analyzed for prepara
tion of reports of excess emissions until 
the Agency finalizes the procedures and 
requirements.

Three commentators recommended 
that carbon dioxide continuous monitor
ing system's be allowed as an alternative 
for oxygen monitoring for measurement 
of the amount of diluents in flue gases 
from steam generators. The Agency 
agrees with this recommendation and has 
included a provision which allows the use 
of carbon dioxide monitors. This pro
vision allows the use of pollutant moni
tors that produce data on a wet basis 
without requiring additional equipment 
or procedures for correction of data >to a 
dry basis. Where CO» or O» data are not 
collected on a consistent basis (wet or 
dry) with the pollutant data, or where 
oxygen is measured on a wet basis, al
ternative procedures to provide correc
tions for stack moisture and excess air 
must be approved by the Administrator, 
Similarly, use of a carbon dioxide con
tinuous, monitoring system downstream 
of a flue gas desulfurization system is not 
permitted without the Administrator’s 
prior approval due to the potential for 
absorption of CO» within the control 
device. It should be noted that when any 
fuel is fired directly in the stack gases
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for reheating, the F and F e factors 
promulgated herein must be prorated 
based upon the total heat input of the 
fuels fired within the facility regardless 
of the locations of fuel firing. Therefore, 
any facility using a flue gas desulfuriza
tion system may be limited to dry basis 
monitoring instrumentation due to the 
restrictions on use of a C02 diluent moni
tor unless water vapor is also measured 
subject to the Administrator’s approval.

Two commentators requested that an 
additional factor (F w) be developed for 
use with oxygen continuous monitoring 
systems that measure flue* gas diluents on 
a wet basis. A factor of this type was 
evaluated by EPA, but is not being pro
mulgated with the regulations herein. 
The error in the accuracy of the factor 
may exceed ±5 percent without addi
tional measurements to correct for va
riations in flue gas moisture content due 
to fluctuations in ambient humidity or 
fuel moisture content. However, EPA will 
approve installation of wet basis oxygen 
systems on a case-by-case basis if the 
owner or operator will proposed use of 
additional measurements and procedures 
to control the accuracy of the Fw factor 
within acceptable limits. Applications for 
approval of such systems should include 
the frequency and type of additional 
measurements proposed and the resulting 
accuracy of the Fw factor under the ex
tremes of operating conditions 
anticipated.

One commentator stated that the pro
posed requirements for recording heat 
input are superfluous because this infor
mation is hot needed to convert monitor
ing data to units of the applicable stand
ard. EPA has reevaluated this require
ment and has determined that the con
version of excess emissions into units of 
the standards will be based upon the 
F factors and that measurement of the 
rates of fuel firing will not be needed ex
cept when combinations of fuels are fired. 
Accordingly, the regulations promulgated 
herein require such measurements only 
when multiple fuels are fired.

Thirteen commentators questioned the 
rationale for the proposed increased op
erating temperature of the Method 5 
sampling train for fossil-fuel-fired steam 
generator particulate testing and the 
basis for raising rather than lowering 
the temperature. A brief discussion of the 
rationale behind this revision was pro
vided in the preamble to the proposed 
regulations, and a more detailed discus
sion is provided here. Several factors are 
of primary importance in developing the 
data base for a standard.of performance 
and in specifying the reference method 
for use in conducting a performance test, 
including:

a. The method used for data gathering 
to establish a standard must be the 
same as, or must have a known relation
ship to, the method subsequently estab
lished as the reference method.

b. The method should measure pollut
ant emissions indicative of the perform
ance of the best systems of emission re
duction. A method meeting this criterion 
will not necessarily measure emissions 
as they would exist after dilution and
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cooling to ambient temperature and pres
sure, as would occur upon release to the 
atmosphere. As such, an emission factor 
obtained through use of such a method 
would, for example, not necessarily be of 
use in an ambient dispersion model. This 
seeming inconsistency results from the 
fact that standards of performance are 
intended to result in installation of sys
tems of emission reduction which are 
consistent with best demonstrated tech
nology, considering cost. The Adminis
trator, in establishing such standards, is 
required to identify best demonstrated 
technology and to develop standards 
Which reflect such technology. In order 
for these standards to be meaningful, 
and for the required control technology 
to be predictable, the compliance meth
ods must measure emissions which are 
indicative of the performance of such 
systems.1

c. The method should include sufficient 
detail as needed to produce consistent 
and reliable test results.

EPA relies primarily upon Method 5 
for gathering a consistent data base for 
particuiate matter standards. Method 5 
meets the above criteria by providing de
tailed sampling methodology and in
cludes an out-of-stack filter to facilitate 
temperature control. The latter is needed 
to define particulate matter on a com
mon basis since it is a function of tem
perature and is not an absolute quantity. 
If temperature is not controlled, and/or 
if the effect of temperature upon particu
late formation, is unknown, the effect on 
an emission control limitation for partic
ulate matter may be variable and un
predictable.

Although selection of temperature can 
be varied from industry to industry, EPA 
specifies a nominal sampling tempera
ture of 120° C for most source categories 
subject to standards of performance. 
Reasons for selection of 120° C include 
the following:

a. Filter temperature must be held 
above 100° C at sources where moist gas 
streams are present. Below 100° C, con
densation can occur with resultant plug
ging of filters and possible gas/liquid re
actions. A temperature of 120° C allows 
for expected temperature Variation 
within tiie train, without dropping below 
100° C.

b. Matter existing in particulate form 
at 120° C is indicative of the perform
ance of the best particulate emission re
duction systems for most industrial proc
esses. These include systems of emission 
reduction that may involve not only the 
final control device, but also the process 
and stack gas conditioning systems.

c. Adherence to one established tem
perature (even though some "variation 
may be needed for some source categor
ies) allows comparison of emissions from 
source category to source category. This 
limited standardization used in the. de
velopment of standards of performance 
is a benefit to equipment vendors and to 
source owners by providing a consistent 
basis for comparing test results and pre
dicting control system performance. In 
comparison, in-stack filtration takes 
place at stack temperature, which usually

is not constant from one source to the 
next. Since the temperature varies, in
stack filtration does not necessarily pro
vide a consistent definition of particulate 
matter and does not allow for compari
son of various systems of control. On 
these bases, Method 5 with a sampling 
filter temperature controlled at approxi
mately 120° C was promulgated as the 
applicable test method for new fossil-fuel 
fired steam generators.

Subséquent to the promulgation of the 
standards of performance for steam 
generators, data became available indi
cating that certain combustion products 
which do not exist as particulate matter 
at the elevated temperatures existing in 
steam generator stacks may be collected 
by Method 5 at lower temperatures (be
low 1(50° C). Such material, existing in 
gaseous form at stack temperature, 
would not be controllable by emission re
duction systems involving electrostatic 
precipitators (ESP). Consequently, 
measurement of such condensible matter 
would not be indicative of the control 
system performance. Studies conducted 
in the past two years have confirmed that 
such condensation can occur. At sources 
where fuels containing 0.3 to 0.85 percent 
sulfur were burned, the incremental in
crease in particulate matter concentra
tion resulting from sampling at 120° C 
as compared to about 150° C was found 
to be variable, ranging from 0.001 to 
0.008 gr/scf. The variability is not neces
sarily predictable, since total sulfur oxide 
concentration, boiler design and opera
tion, and fuel additives each appear to 
have a potential effect. Based upon these 
data, it is concluded that the potential 
increase . in; particulate concentration at 
sources meeting the standard of per
formance for sulfur oxides is not à seri
ous problem in comparison with the par
ticulate standard which is approximately 
0.07 gr/scf. Nevertheless, to insure that 
an unusual case will hot occur where a 
high concentration of condensible mat
ter, not controllable with an ESP, would 
prevent attainment of the particulate 
standard, the samoling temperature al
lowed at fossil-fuel fired steam boilers is 
being raised to 160° C. Since this tem
perature is attainable at new steam gen
erator stacks, sampling at temperatures 
above 160° C would not yield results nec
essarily representative of the capabilities 
of the best systems of emission reduction.

In evaluating particulate sampling 
techniques and the effect of sampling 
temperature, particular attention has 
also been given to the possibility that 
S02 may react in the front half of the 
Method 5 train to form particulate mat
ter. Based upon a series of comprehen
sive tests involving both source and con
trolled environments, EPA has developed 
data that show such reactions do not oc
cur to a significant degree.

Several control agencies commented on 
the increase in sampling temperature 
and suggested that the need is for sam
pling at lower, not higher, temperatures. 
This is a relevant comment and is one 
which must be considered in terms of the 

‘ basis upon which standards are estab
lished.
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For existing boilers which are not sub
ject to this standard, the existence of 

^higher stack temperatures and/or the 
'use of higher sulfur fuels may result in 
significant condensation and resultant 
high indicated particulate concentra
tions when sampling is conducted at 
120° C. At one coal fired steam generator 
burning coal containing approximately 
three percent sulfur, EPA measurements 
at 120° C showed an increase of 0.05 gr/ 
dscf over an average of seven runs com
pared to samples collected at approxi
mately 150° C. It is believed that this in
crease resulted, in large part, if- not 
totally, from SOs condensation which 
would occur also when the stack emis
sions are released into the atmosphere. 
Therefore, where standards are based 
upon emission reduction to achieve am
bient air quality standards rather than 
on control technology (as is the case 
with the standards promulgated herein), 
a lower sampling temperature may be 
appropriate.

Seven commentators questioned the 
need for traversing for oxygen at 12 
points within a duct during performance 
tests. This requirement, which is being 
revised to apply only when particulate 
sampling is performed (no more than 12 
points are required) is included to in
sure that potential stratification result
ing from air in-leakage will not ad

versely affect the accuracy of the 
particulate test.

Eight commentators stated that the 
requirement for continuous monitoring 
of nitrogen oxides should be deleted be
cause only two air quality control re
gions have ambient levels of nitrogen 
dioxide that exceed riie national ambient 
air quality standard for nitrogen dioxide. 
Standards of performance issued under 
section 111 of the Act are designed to re
quire affected facilities to design and in
stall the best systems of emission reduc
tion (taking into account the cost of such 
reduction). Continuous emission mon
itoring systems are required to insure 
that the emission control systems are 
operated and maintained properly. Be
cause of this, the Agency does not feel 
that it is appropriate to delete the con
tinuous emission monitoring system re
quirements for nitrogen oxides; however, 
in evaluating these comments the Agency 
found that some situations may exist 
where the nitrogen oxides monitor is not 
necessary to insure proper operation 
and maintenance. The quantity of nitro
gen oxides emitted from certain types of 
furnaces is considerably below the nitro
gen oxides emission limitation. The low 
emission level is achieved through the 
design of the furnace and does not re
quire specific operating procedures or 
maintenance on a continuous basis to 
keep the nitrogen oxides emissions below 
the applicable standard. Therefore, in 
this situatioh, a continuous emission 
monitoring system for nitrogen oxides is 
unnecessary. The regulations promul
gated herein do not require continuous 
emission monitoring systems for nitrogen 
oxides on facilities whose emissions are 
30 percent or more below the applicable 
standard. •
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Three commentators requested that 
owners or operators of steam generators 
be permitted to use NOx continuous mon
itoring systems capable of measuring 
only nitric oxide (NO) since the amount 
of nitrogen dioxide (NO«) in the flue 
gases is comparatively small. The reg
ulations proposed and those promulgated 
herein allow use of such systems or any 
system meeting all of the requirements 
of Performance Specification 2 of Ap
pendix B. A system that measures only 
nitric oxide (NO) may meet these specifi
cations including the relative accuracy 
requirement (relative to the reference 
method tests which measure NO +  NOz) 
without modification. However, in the 
interests of maximizing the accuracy of 
the system and creating conditions favor
able to acceptance, of such systems (the 
cost of systems measuring only NO is 
less), the owner or operator may deter
mine the proportion of NO« relative to 
NO in the flue gases and use a factor to 
adjust the continuous monitoring system 
emission data (e.g. 1.03 x  NO =  NOx) 
provided that the factor is applied not 
only to the performance evaluation data, 
but also applied consistently to all data 
generated by the continuous monitoring 
system thereafter. This procedure is lim
ited to facilities that have less than 10 
percent NO« (greater than 90 percent 
NO) in order to not seriously impair the 
accuracy of the system due to NO« to NO 
proportion fluctuations.

Section 60.45(g) Cl) has been reserved 
for the future specification of the excess 
emissions for opacity that must be re
ported. On November 12, 1974 (39 FR 
39872), the Administrator promulgated 
revisions to Subpart A, Général Provi
sions, pertaining to the opacity provi
sions and to Reference Method 9, Visual 
Determination of the Opacity of Emis
sions from Stationary Sources. On 
April 22, 1975 (40 FR 17778), the Agency 
issued a notice soliciting comments on 
the opacity provisions and Reference 
Method 9. The Agency intends to eval
uate the comments received and make 
any appropriate revision to the opacity 
provisions and Reference Method 9. In 
addition, the Agency is evaluating the 
opacity standards for fossil-fuel fired 
steam generators under § 60.42(a) (2) to 
determine if changes are needed because 
of the new Reference Method 9. The pro
visions on excess emissions for opacity 
will be issued after the Agency completes 
its evaluation of the opacity standard.

(3) Subpart G—Nitric Acid Plants. 
Two commentators questioned the long
term validity of the proposed conversion 
procedures for reducing data to units of 
the standard. They suggested that the 
conversion could be accomplished by 
monitoring the flue gas volumetric rate. 
EPA reevaluated the proposed procedures 
and found that monitoring the flue gas 
volume would be the most direct method 
and would also be an accurate method of 
converting monitoring data, but would 
require the installation of an additional 
continuous monitoring system. Although 
this option'is available and would be ac
ceptable subject to the Administrator’s 
approval, EPA does not believe that the
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additional expense this method (moni
toring volumetric rate) would entail is 
warranted. Since nitric acid plants, for 
economic and technical reasons, typi
cally operate within a fairly narrow 
range of conversion efficiencies (90-96 
percent) and tail gas diluents (2—5 per
cent oxygen), the flue gas volumetric 
rates are reasonably proportional to the 
acid production rate. The error that 
would be introduced into the data from 
the maximum variation of these param
eters is approximately 15 percent and 
would usually be much less. It is expected 
that the tail gas oxygen concentration 
\(an indication of the degree of tail gas 
dilution) will be rigidly controlled at fa
cilities using catalytic converter control 
equipment. Accordingly, the proposed 
procedures for data conversion have been 
.retained due to the small benefit that 
would result from requiring additional 
monitoring equipment. Other procedures 
may be approved by the Administrator 
under § 60.13 (i).

(4) Subpart H—Sulfuric Acid Plants. 
Two commentators stated that the pro
posed procedure for conversion of moni
toring data to units of the standard 
would result in large data reduction 
errors. EPA has evaluated more closely 
the operations of sulfuric acid plants and 
agrees that the proposed procedure is in
adequate. The proposed conversion pro
cedure assumes that the operating con
ditions of the affected facility will re
main approximately the same as during 
the continuous monitoring system eval
uation tests. For sulfuric acid plants this 
assumption is invalid. A sulfuric acid 
plant is typically designed to operate at 
a constant volumetric throughput 
(scfm). Acid production rates are altered 
by by-passing portions of the process air 
around the furnace or combustor to vary 
the concentration of the gas. entering 
the converter. This procedure produces 
widely varying amounts of tail gas dilu
tion relative to the production rate. Ac
cordingly, EPA has developed new con
version procedures whereby the appro
priate conversion factor is computed 
from an analysis of the SO« concentra
tion entering the converter. Air injection 
plants must make additional corrections 
for the diluent air added. Measurement 
of the inlet SO« is a normal quality con
trol procedure used by most sulfuric acid 
plants and does not represent an addi
tional cost burden. The Reich test or 
other suitable procedures may be used.

(5) Subpart J—Petroleum Refineries. 
One commentator stated that the re
quirements for installation of continuous 
monitoring systems for oxygen and fire
box temperature are unnecessary and 
that installation of a flame detection de
vice would be superior for process con
trol purposes. Also, EPA has obtained 
data which show no identifiable rela
tionship between furnace temperature, 
percent oxygen in the flue gas, and car
bon monoxide emissions when the facil
ity is operated in compliance with the 
applicable standard. Since firebox tem
perature and oxygen measurements may 
not be preferred toy source owners and 
operators for process control, and no
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known method is available for transla
tion of these measurements into quanti
tative reports of excess carbon monoxide 
emissions, this requirement appears to 
be of little use to the affected facilities 
or to EPA. Accordingly, requirements for 
installation of continuous monitoring 
systems for measurements of firebox 
temperature and oxygen are deleted from 
the regulations.

Since EPA has not yet developed per
formance specifications for carbon mon
oxide or hydrogen sulfide continuous 
monitoring systems, the type of equip
ment that may be installed by an owner 
or operator in compliance with EPA re
quirements is undefined. Without con
ducting performance evaluations of such 
equipment, little reliance can be placed 
upon the value of any data such systems 
would generate. Therefore, the sections 
of the regulation requiring these systems 
are being reserved until EPA proposes 
performance specifications applicable to 
H2S and CO monitoring systems. The 
provisions of § 60.105(a) (3) do not apply 
to an owner or operator electing to moni
tor H2S. In that case, an EU3 monitor 
should not be installed until specific H2S 
monitoring requirements are promul
gated. At the "time specifications are pro
posed, all owners or operators who have 
not entered into binding contractual ob
ligations to purchase continuous moni
toring equipment by [date of publication! 
will be required to install a carbon 
monoxide continuous monitoring system 
and a hydrogen sulfide continuous moni
toring system (unless a sulfur dioxide 
continuous monitoring system has been 
installed) as applicable.

Section 60.105(a)(2), which specifies 
the excess emissions for capacity that 
must be reported, has been reserved for 
the same reasons discussed under fossil 
fuel-fired steam generators.

(6) Appendix B—Performance Speci
fications. A large number of comments 
were received in reference to specific 
technical and editorial changes needed 
in the specifications. Each of these com
ments has been reviewed and several 
changes in format and procedures have 
been made... These include adding align
ment procedurés for opacity monitors 
and more specific instructions for select
ing a location for installing the monitor
ing equipment. Span requirements' have 
been specified so that commercially pro
duced equipment may bê  standardized 
where possible. The format of the speci
fications was simplified by redefining the 
requirements in terms of percent opacity, 
or oxygeh, or carbon dioxide, or percent 
of span. The proposed requirements were 
in terms of percent of the emission 
standard which is less convenient or too 
vague since reference to the emission 
standards would have represented a 
range of pollutant concentrations de
pending upon the amount of diluents (i.e. 
excess air and water vapor) that are 
present in the effluent. In-order to cali
brate gaseous monitors in terms of a 
specific concentration, the requirements 
were revised to delete reference to the 
emission standards.

Pour commentators noted that the ref
erence methods used to evaluate con

tinuous monitoring system performance 
may be less accurate than the systems 
themselves. Five other commentators 
questioned the need for 27 nitrogen ox
ides reference method tests. The ac
curacy specification for gaseous monitor
ing systems was specified at 20 percent, a 
value in excess of the actual accuracy 
of monitoring systems that provides tol
erance for reference method inaccuracy. 
Commercially available monitoring 
equipment has been evaluated using these 
procedures and the combined errors, (i.e. 
relative accuracy) in the reference meth
ods and the monitoring systems have 
been shown not to exceed 20 percent after 
the data are averaged by the specified 
procedures.

Twenty commentators noted that the 
cost estimates contained in the proposal 
did not fully reflect installation costs, 
data reduction and recording costs, and 
the costs of evaluating the continuous 
monitoring systems. As a result, EPA 
reevaluated the cost analysis. For opac
ity monitoring alone, investment costs 
including data reduction equipment and 
performance tests are approximately 
$20,000, and annual operating costs are 
approximately $8,500. The same location 
on the stack used fo r. conducting per
formance tests with Reference Method 5 
(particulate) may be used by installing 
a separate set of ports for the monitoring 
system so that no additional expense for 
access is required. For power plants that 
are required to install opacity, nitrogen 
oxides, sulfur dioxide, and diluent (CX 
or (XX) monitoring systems, the invest
ment cost is approximately $55,000, and 
the operating cost is approximately $30,- 
000. These are significant costs but are 
not unreasonable in comparison to the 
approximately seven million dollar in
vestment cost for 'the smallest steam 
generation facility affected by these regu
lations.

Effective date. These regulations are 
promulgated under the authority of sec
tions 111, 114 and 301(a) of-the Clean 
Air Act as amended [42 U.S.C. 1857c-6, 
1857c-9, and 1857g(a) ] and become ef
fective October 6, 1975.

Dated: September 23,1975.
J o h n  Q u a r l e s , 

Acting Administrator.
40 CFR Part 60 is amended by revising 

Subparts A, D, F, G, H, I, J, L, M, and O, 
and adding Appendix B as follows:

1. The table of sections is amended by 
revising Subpart A and adding Appen- 

. dix B as follows:
Subpart A— General Provisions

- . * * * * *
60.13 M o n ito r in g  r e q u i r e m e n ts .

* * * « #
APPENDIX B— PERFORMANCE SPECIFICATIONS

P e r fo rm a n c e  S p e c if ic a tio n  1— P e rfo rm a n c e  
s p e c if ic a tio n s  a n q  s p e c if ic a tio n  t e s t  p ro c e 
d u r e s  fo r  t r a n s m is s o m e te r  s y s te m s  fo r  c o n 
t i n u o u s  m e a s u re m e n t  o f  t h e  o p a c i ty  o f  s ta c k  
e m iss io n s .

P e r f o rm a n c e  S p e c if ic a tio n  2— P e rfo rm a n c e  
s p e c if ic a tio n s  a n d  s p e c if ic a tio n , t e s t  p ro c e 
d u re s  fo r  m o n i to r s  o f S O , a n d  N O x f ro m  
s ta t io n a r y  so u rc e s .

P e r fo rm a n c e  S p e c if ic a t io n  3— P e rfo rm a n c e  
s p e c if ic a tio n s  a n d  s p e c if ic a tio n  t e s t  p ro c e 

dures for monitors of CO., and O., from sta
tionary sources.

* * * * *

Subpart A— General Provisions
Section 60.2 is amended by revising 

paragraph (r) and by adding paragraphs
(x), (y), and (z) as follows:
§ 60,2 Definitions^

* * ■ * * *
(r) “One-hour period” means any 60 

minute period commencing on the 
hour.

* * * *. *
(x) “Six-minute period” means any 

one of the 10 equal parts of a one-hour 
period.

(y) “Continuous monitoring system” 
means the total equipment, required 
under the emission monitoring sections 
in applicable subparts, used to sample 
and condition (if applicable), to analyze, 
and to provide a permanent record of 
emissions or process parameters.

(z) “Monitoring device” means the 
total equipment, required under the 
monitoring of operations sections in ap
plicable subparts, used to measure and 
record (if applicable) process param
eters.
3. In § 60.7, paragraph (a) (5) is added 
and paragraphs (b), (c), and (d) are 
revised. The added and revised provisions 
read as follows:
§ 60.7 Notification and record keeping,

(a) * * *
(5) A notification of the date upon 

which demonstration of the continuous 
monitoring system performance com
mences in accordance with § 60.13(c). 
Notification shall be postmarked not less 
than 30 days prior to such date.

(b) Any owner or operator subject to 
the provisions of this part shall main
tain records of the occurrence and dura
tion of any startup, shutdown, or mal
function in the operation of an affected 
facility; any malfunction of the air pol
lution control equipment; or any periods 
during which a continuous monitoring 
system or monitoring device is inopera
tive.

(c) Each owner or operator required 
to install a continuous monitoring sys
tem , shall submit a written report of 
excess emissions (as defined in applicable 
subparts) to the Administrator for every 
calendar quarter. All quarterly reports 
shall be postmarked by the 30th day fol
lowing the end of each calendar quarter 
and shall include the following informa
tion:

(1) The magnitude of excess emissions 
computed in accordance with § 60.13(h), 
any conversion factor(s) used, and the 
date and time of commencement and 
completion of each time period of excess 
emissions.

(2) Specific identification of each 
period of excess emissions that occurs 
during "startups, shutdowns, and mal
functions of .the affected facility. The 
nature and cause of any malfunction (if 
known), the corrective action taken or 
preventative measures adopted.
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(3) The date and time identifying each 
period during which the continuous 
monitoring systerft was inoperative ex
cept for zero and span checks and the 
nature of the system repairs or adjust
ments.

(4) When no excess emissions have 
occurred or the continuous monitoring 
system (s) have not been inoperative, re
paired, or adjusted, such information 
shall be stated in the report.

(d) Any owner or operator subject to 
the provisions of this part shall maintain 
a file of all measurements, including con
tinuous monitoring system, monitoring 
device, and performance testing meas
urements; all continuous monitoring sys
tem performance evaluations; all con
tinuous monitoring system or monitoring 
device calibration checks; adjustments 
and maintenance performed on these 
systems or devices; and all other infor
mation required by this part recorded in 
a permanent form suitable for inspec
tion. The file shall be retained for at least 
two' years following the date of such 
measurements, maintenance, reports, and 
records. <

4. A new § 60.13 is added as follows:
§60.13 Monitoring requirements.

(a) Unless otherwise approved by the 
Administrator or specified in applicable 
subparts, the requirements of this sec
tion shall apply to all continuous moni
toring systems required under applicable 
subparts.

(b) All continuous monitoring systems 
and monitoring devices shall be installed 
and operational prior to conducting per
formance tests under § 60.8. Verification 
of operational status shall, as a mini
mum, consist of the following :

(1) For continuous monitoring sys
tems referenced in paragraph (c) (1) of 
this section, completion of the condi
tioning period specified by applicable 
requirements in Appendix B.

(2) For continuous monitoring sys
tems referencéd in paragraph (c) (2) of 
this section, completion of seven days of 
operation.

(3) For monitoring devices referenced 
in applicable subparts, completion of the 
manufacturer’s written requirements or 
recommendations for checking the op
eration or calibration of the device.

(c) During any performance tests 
required under § 60.8 or within 30 days 
thereafter and at such other times as 
may be required by the Administrator 
under section 114 of the Act, the owner 
or operator of any affected facility shall 
conduct continuous monitoring system 
performance evaluations and furnish the 
Administrator within 60 days thereof two 
or, upon request, more copies of a written 
report of the results of such tests. These 
continuous monitoring system perform
ance evaluations shall be conducted in 
accordance with the following specifica
tions and procedures :

(1) Continuous monitoring systems 
listed within this paragraph except as 
provided in paragraph (c) (2) of this sec
tion shall be evaluated in accordance 
with the requirements and procedures 
contained in the applicable perform-
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ance specification of Appendix B as 
follows:

. (i) Continuous monitoring systems for 
measuring opacity of emissions shall 
comply with Performance Specification 1.

(ii) Continuous monitoring systems for 
measuring nitrogen oxides emissions 
shall comply with Performance Specifi
cation 2.

(iii) Continuous monitoring systems for 
measuring sulfur dioxide emissions shall 
comply with Performance Specification 2.

(iv) Continuous monitoring systems for 
measuring the oxygen content or carbon 
dioxide content of effluent gases shall 
comply with Performance Specification
3.

(2) An owner or operator who, prior 
to September 11, 1974, entered into a 
binding contractual obligation to pur
chase specific continuous monitoring 
system components except as referenced 
by paragraph (c) (2) (iii) of this section 
shall comply with the following require
ments:

(i) Continuous monitoring systems for 
measuring opacity of emissions shall be 
capable of .measuring emission levels 
within ±20 percent with a confidence 
level of 95 percent. The Calibration Error 
Test and associated calculation proce
dures set forth in Performance Specifi
cation 1 of Appendix B shall be used for 
demonstrating compliance with this 
specification.

(ii) Continuous monitoring systems 
for measurement of nitrogen oxides or 
sulfur dioxide shall be capable of meas
uring emission levels within ±20 percent 
with a confidence level of 95 percent. The 
Calibration Error Test, the Field Test 
for Accuracy (Relative), and associated 
operating and calculation procedures set 
forth in Performance Specification 2 of 
Appendix B shall be used for demon
strating compliance with this specifica
tion.

(iii) Owners or operators of all con
tinuous monitoring systems installed on 
an affected facility prior to [date of pro
mulgation] are not required to conduct 
tests under paragraphs (c) (2) (i) and/or 
(ii) of this section unless requested by 
the Administrator.

(3) All continuous monitoring systems 
referenced by paragraph (c) (2) of this 
section shall be upgraded or replaced (if 
necessary) with new continuous moni
toring systems, and such improved sys
tems shall be demonstrated to comply 
with applicable performance specifica
tions under paragraph (c) (1) of this 
section by September 11, 1979.
'Td) Owners or operators of all con

tinuous monitoring systems installed in 
accordance with the provisions of this 
part shall check the zero and span drift 
at least once daily in accordance with 
the method prescribed by the manufac
turer of such systems unless the manu
facturer recommends adjustments a t 
shorter intervals, in which case such 
recommendations shall be followed. The 
zero and span shall, as a minimum, be 
adjusted whenever the 24-hour zero drift 
or 24-hour calibration drift limits of the 
applicable performance specifications in 
Appendix B are exceeded. For continuous
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monitoring systems measuring opacity of 
emissions, the optical surfaces exposed 
to the effluent gases shall be cleaned prior 
to performing the zero or span drift ad
justments except that for systems using 
automatic zero adjustments, the optical 
surfaces shall be cleaned when the cum
ulative automatic zero compensation ex
ceeds four percent opacity. Unless other
wise approved by the Administrator, the 
following procedures, as applicable, shall 
be followed:

(1) For extractive continuous moni
toring systems measuring gases, mini
mum procedures shall include introduc
ing applicable zero and span gas mixtures 
into the measurement system as near the 
probe as is practical. Span and zero gases 
certified by their manufacturer to be 
traceable to National Bureau of Stand
ards reference gases shall be used when
ever these reference gases are available. 
The span and zero gas mixtures shall be 
the same composition as specified in Ap
pendix B of this part. Evfery six months 
from date of manufacture, span and zero 
gases shall be reanalyzed by conducting 
triplicate analyses with Reference Meth
ods 6 for S02, 7 for NOx, and 3 for-02 
and CO2, respectively. The gases may be 
analyzed at1 less frequent intervals if 
longer shelf lives are guaranteed by the 
manufacturer.

(2) For non-extractive continuous 
monitoring systems measuring gases, 
minimum procedures shall include up
scale check (s) using a certified calibra
tion gas cell or test cell which is func
tionally equivalent to a known gas con
centration. The zero check may be per
formed by computing the zero value from 
upscale measurements or by mechani
cally producing a zero condition.

(3) For continuous monitoring systems 
measuring opacity of emissions, mini
mum procedures shall include a method 
for producing a simulated zero opacity 
condition and an upscale (span) opacity 
condition using a certified neutral den
sity filter or other related technique to 
produce a known obscuration of the light 
beam. Such procedures shall provide a 
system check of the analyzer internal 
optical surfaces and all electronic cir
cuitry including the lamp and photode
tector assembly.

(e) Except for system breakdowns, re
pairs, calibration checks, and zero and 
span adjustments required under, para
graph (d) of this section, all continuous 
monitoring systems shall be in contin
uous operation and shall meet minimum 
frequency of operation requirements as 
follows:.

(1) All continuous monitoring systems 
referenced by paragraphs (c)' (1) and 
(2) of this section for measuring opacity 
of emissions shall complete a minimum of 
one cycle of operation (sampling, ana
lyzing, and data recording) for. each suc
cessive 10-second period.

(2) All continuous monitoring systems 
referenced by paragraph (c) (1) of this 
section for measuring oxides of nitrogen, 
sulfur dioxide, carbon dioxide, or oxygen 
shall complete a minimum of one cycle 
of operation (sampling, analyzing, and 
data recording) for each successive 15- 
minute period.

FEDERAL REGISTER, VOL. 40, NO. 194— MONDAY, OCTOBER 6, 1975



46256 RULES AND REGULATIONS

(3) All continuous monitoring systems 
referenced by paragraph (c) (2) of this 
section, except opacity, shall complete a 
minimum of one cycle of operation (sam
pling, analyzing, and data recording) 
for each successive one-hour period.

(f) All continuous monitoring systems 
or monitoring devices shall be installed 
such that representative measurements 
of emissions or process parameters from 
the affected facility are obtained. Addi
tional procedures for location of contin
uous monitoring systems contained in 
the applicable Performance Specifica
tions of Appendix B of this part shall be 
used.

(g) When the effluents from a single 
affected facility or two or more affected 
facilities subject to the same emission 
standards are combined before being re
leased to the atmosphere, the owner or 
operator may install applicable contin
uous monitoring systems on each effluent 
or on the combined effluent. When the af
fected facilities are not subject to the 
same emission standards, separate con
tinuous monitoring systems shall be in
stalled on each effluent. When the efflu
ent from one affected facility is released 
to the atmosphere through more than 
one point, the owner or operator shall 
install applicable continuous monitoring 
systems on each separate effluent unless 
the installation of fewer systems is ap
proved by the Administrator.

(h) Owners or operators of all con
tinuous monitoring systems for measure
ment of opacity shall reduce all data to 
six-minute averages and for systems 
other than opacity to one-hour averages 
for time periods under § 60.2 (x) and (r) 
respectively. Six-minute opacity averages^ 
shall be calculated from 24 or more data* 
points equally spaced over each six- 
minute period. For'systems other than 
opacity, one-hour averages shall be com
puted from four or more data points 
equally spaced over each one-hour pe
riod. Data recorded during periods of sys
tem breakdowns, repairs,, calibration 
checks, and zero and span adjustments 
shall not be included in the data averages 
computed under this paragraph. An 
arithmetic or integrated average of all 
data may be used. The data output of all 
continuous monitoring systems may be 
recorded in reduced or nonreduced form 
(e.g. ppm pollutant and percent 0 2 or 
lb/million Btu of pollutant). All excess 
emissions shall be converted into units 
of the standard using the applicable con
version procedures specified in subparts. 
After conversion into units of the stand
ard, the data may be rounded to the same 
number of significant digits used in sub
parts to specify the applicable standard 
(e.g., rounded to the nearest one percent 
opacity).

(1) Upon written application by an 
owner or operator, the Administrator may 
approve alternatives to any monitoring 
procedures or requirements of this part 
including, but not limited to the follow
ing:

(i) Alternative monitoring require
ments when installation of a continuous 
monitoring system or monitoring deVice 
specified by this part would not provide

accurate measurements due to liquid wa
ter or other interferences caused by sub
stances with the effluent gases.

(ii) Alternative monitoring require
ments when the affected facility is infre
quently operated.

(iii) Alternative monitoring require
ments to accommodate continuous moni
toring systems that require additional 
measurements to correct for stack mois
ture conditions.

(iv) Alternative locations for installing 
continuous monitoring systems or moni
toring devices when the owner or opera
tor can demonstrate that installation at 
alternate locations will enable accurate 
and representative measurements.

(v) Alternative methods of converting 
pollutant concentration measurements to 
units of the standards.

(Vi) Alternative procedures for per
forming daily checks of zero and span 
drift that do not involve use of span gases 
or test cells.

(vii) Alternatives to the A.S.T.M. test 
methods or sampling procedures specified 
by any subpart.

(viii) Alternative continuous monitor
ing systems that do not meet the design 
or performance requirements in Perform
ance Specification 1, Appendix B, but 
adequately demonstrate a definite and 
consistent relationship between its meas
urements and the measurements of 
opacity by a system complying with the 
requirements in Performance Specifica
tion 1. The Administrator may require 
that such demonstration be performed 
for each affected) facility.

(ix) Alternative monitoring require
ments when the effluent from a single 
affected facility or the combined effluent 
from two or more affected facilities are 
released to the atmosphere through more 
than one point.
Subpart D— Standards of Performance for 

Fossil Fuel-Fired Steam Generators
§ 60.42 [Amended]

5. Paragraph (a) (2) of § 60.42 is 
amended by deleting the second sen
tence.

6. Section 60.45 is amended by revis
ing paragraphs (a), (b), (c), (d), (e),
(f), and (g) as follows:
§ 60.45 Emission and fuel monitoring.

(a) A continuous monitoring system 
for measuring the opacity of emissions, 
except where gaseous fuel is the only 
fuel burned, shall be installed, calibrated, 
maintained, and operated by the owner 
or operator. The continuous monitoring 
system shall be spanned at 80 or 90 or 
100 percent opacity.

(b) A continuous monitoring system 
for measuring sulfur dioxide emissions, 
shall be installed, calibrated, maintained 
and operated by the owner or operator 
except where gaseous fuel is the only 
fuel burned or where low sulfur fuels are 
used to achieve compliance with the 
standard under § 60.43 and fuel analyses 
under paragraph (b) (2) of this section 
are conducted. The following procedures 
shall be used for monitoring sulfur di-, 
oxide emissions :

(1) For affected facilities which use 
continuous monitoring systems, Refer
ence Method 6 shall be used for conduct
ing monitoring system performance 
evaluations under § 60.13(c). The pollut
ant gas used to prepare calibration gas 
mixtures under paragraph 2.1, Perform
ance Specification 2 and for calibration 
checks under § 60.13(d) to this part, 
shall be sulfur dioxide (SO ). The span 
value for the continuous monitoring sys
tem shall be determined as follows:

(1) For affected facilities firing liquid 
fossil fuel the span value shall be 1000 
ppm sulfur dioxide.

(ii) For affected facilities firing solid 
fossil fuel the span value shall be 1500 
ppm sulfur dioxide.

(iii) For affected facilities firing fossil 
fuels in any combination, the span value 
shall be determined by computation in 
accordance with the following formula 
and rounding to the nearest 500 ppm 
sulfur dioxide:

1 0 0 0 y + 1 5 0 0 z
w h e r e :

y = t h e  f r a c t io n  o f  t o t a l  h e a t  i n p u t  d e riv e d  
f r o m  l iq u id  fo s s il  fu e l ,  a n d

z = t h e  f r a c t io n  o f  t o t a l  h e a t  i n p u t  d e riv e d  
f r o m  s o l id  fo s s i l  fu e l.

(iv) For affected facilities which fire 
both fossil fuels and nonfossil fuels, the 
span value shall be subject to the Admin
istrator’s approval.

(2) [Reserved]
(3) For affected facilities using flue gas 

desulfurization systems to achieve com
pliance with sulfur dioxide standards 
under § 60.43, the continuous monitoring 
system for measuring sulfur dioxide 
emissions shall be located downstream 
of the desulfurization system and in ac
cordance with requirements in Perform
ance Specification 2 of Appendix B and 
the following:

(i) Owners or operators shall install 
C03 continuous monitoring systems, if 
selected under paragraph (d) of this sec
tion, at a location upstream of the desul
furization system. This option may be 
used only if the owner or operator can 
demonstrate that air is not added to the 
flue gas between the C02 continuous 
monitoring system and the S02 continu
ous monitoring system and each system 
measures the C02 and S02 on a dry basis.

(ii) Owners or operators who install 0 2 
continuous monitoring systems under 
paragraph (d) of this section shall select 
a location downstream of the desulfuri
zation system and all measurements shall 
be made on a dry basis.

(iii) If fuel of a different type than is 
used in the boiler is fired directly into the 
flue gas for any purpose (e.g., reheating) 
the F or Fc factors used shall be pro
rated Under paragraph (f) (6) of this 
section with consideration given to the 
fraction of total heat input supplied by 
the additional fuel. The pollutant, opac
ity, C02, or 0 2 continuous monitoring 
system (s) shall be installed downstream 
of any location at which fuel is fired di
rectly into the flue gas.

(c) A continuous monitoring system 
for the measurement of nitrogen oxides 
emissions shall be installed, calibrated, 
maintained, and operated by the owner
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or operator except for any affected facil
ity demonstrated during performance 
tests under § 60.8 to emit nitrogen oxides 
pollutants at levels 30 percent or more 
below applicable standards under § 60.44 
of this part. The following procedures 
shall be used for determining the span 
and for calibrating nitrogen oxides con
tinuous monitoring systems:

(1) The span value shall be determined 
as follows:

(1) For affected facilities firing gaseous 
fossil fuel the span value shall be 500 
ppm nitrogen oxides.

(ii) For affected facilities firing liquid 
fossil fuel the span value shall be 500 
ppm nitrogen oxides. s

(iii) For affected facilities firing solid 
fossil fuel the span value shall be 1000 
ppm nitrogen oxides.

(iv) For affected facilities firing fos
sil fuels in any combination, the span 
value shall be determined by computa
tion in accordance with the following 
formula and rounding to the nearest 500 
ppm nitrogen oxides :

500 (x-fy) +1000z
w h ere  :

x = t h e  f r a c t io n  o f  t o t a l  h e a t  i n p u t  d e r iv e d  
f ro m  g a se o u s  fo s s i l  fu e l ,  

y = t h e  f r a c t io n  o f  t o t a l  h e a t  i n p u t  d e r iv e d  
f ro m  l iq u id  fo s s il fu e l ,  a n d  

z = t h e  f r a c t io n  o f  t o t a l  h e a t  i n p u t  d e r iv e d  
f r o m  so lid  fo s s i l  fu e l .

(v) For affected facilities which fire 
both fossil fuels and nonfossil fuels, the 
span value shall be subject to the Ad
ministrator’s approval.

(2) The pollutant gas used to prepare 
calibration gas mixtures under para
graph 2.1, Performance Specification 2 
and for calibration checks under § 60.13
(d) to this part, shall be nitric oxide 
(NO). Reference Method 7 shall be used 
for conducting monitoring system per
formance evaluations under § 60.13(c).

(d) A continuous monitoring system 
for measuring either oxygen or carbon 
dioxide in the flue gases shall* be in
stalled, calibrated, maintained, and op
erated by the owner or operator.

(e) An owner or operator required to 
install continuous, monitoring systems 
under paragraphs (b) and (c) of this 
section shall for each pollutant moni
tored use the applicable conversion pro
cedure for the purpose of converting con
tinuous monitoring data into units of the 
applicable standards (g/million cal, lb/ 
million Btu) as follows:

( 1 ) When the ownèr or operator elects 
linder. paragraph (d) of this section to 
measure oxygen in the flue gases, the 
measurement of the pollutant concentra
tion and oxygen concentration shall each 
be on a dry basis and the following con
version procedure shall be used:

E = CF ̂ m = m )
w h e re  :

E, C, P  a n d  % 0 2 a re  d e te r m in e d  u n d e r  
p a r a g r a p h  (f )  o f  t h i s  s e c tio n .

(2) When the owner or operator elects 
under paragraph (d) of this section to 
measure carbon dioxide in the flue gases, 
the measurement of the pollutant con
centration and the carbon dioxide con
centration shall be on a consistent basis

(wet or dry) and the following conver
sion procedure shall be used:

"• CF- [fcSJ
w h e r e :

E, C, F c, a n d  % C 0 2 a re  d e te r m in e d  u n d e r
p a ra g r a p h  ( f ) o f  t h i s  s e c tio n .

(f) The values used in the equations 
under paragraphs (e) (1) and (2) of this 
section are derived as follows:

(1) E =  pollutant emission, g/million 
cal (lb/million Btu).

(2) C = pollutant concentration, g/ 
dscm (lb/dscf), determined by multiply
ing the average concentration (ppm) for 
each one-hour priod by 4.15 x lO 6 M g/  
dscm per ppm (2.59x10'® M lb/dscf per 
ppm) where M =  pollutant molecular 
weight, g/g-mole (lb/lb-mole). M =  
64.07 for sulfur dioxide and 46.01 for 
nitrogen oxides.

(3) %02, %CO= oxygen or carbon 
dioxide volume (expressed as percent), 
determined with equipment specified un
der paragraph, (d) of this section.

(4) F, Fc=  a factor representing a 
ratio of the volume of dry flue gases 
generated to the calorific value of the 
fuel combusted (F), and a factor repre
senting a ratio of the volume of carbon 
dioxide generated to the calorific value 
of of the fuel combusted (Fc) , respective
ly. Values of F and Fc are given as fol
lows :

_ 321 x ios%cF c = ------- -----:---- -
GCV

(i) H, C, S, N, and O are content by 
weight of hydrogen, carbon, sulfur, ni
trogen, and oxygen (expressed as per
cent) , respectively, as determined on the 
same basis as GCV by ultimate analysis 
of the fuel fired, using A.S.T.M. method 
D3178-74 or D3176 (solid fuels), or com
puted from results using A.S.T.M. meth
ods D1137-53(70), D1945-64(73), or 
D1946-67(72) (gaseous fuels) as applica
ble.

(ii) GCV is the gross calorific value 
(cal/g, Btu/lb) of the fuel combusted, 
determined by the A.S.T.M. test methods 
D2015-66(72) for solid fuels and D1826- 
64(70) for gaseous fuels as applicable.

(6) For affected facilities firing com
binations of fossil fuels, the F or Fc fac
tors determined by paragraphs (f) (4) 
or (5) of this section shall be prorated 
in accordance with the applicable for
mula as follows:
(i) F=xFi+yF2+zFs
where.:

x, y, z =  the fraction of total heat 
, input derived from gas

eous, liquid, and solid fuel, 
respectively.

Fi, F2, Fa =  the value of F for gaseous, 
liquid, and solid fossil 
fuels respectively under 
paragraphs (f) (4) or (5) 
of this section.

(i) For anthracite coal as classified ac
cording to A.S.T.M. D388-66, F=1.139 
dscm/million cal (10140 dscf/million 
Btu) and Fc=0.222 scm C02/million cal 
(1980 scf CO./million Btu).

(ii) For sub-bituminous and bitumi
nous coal as classified according to ASTM 
D388-66, F=1.103 dscm/million cal (9820 
dscf/million Btu) and Fc—0.203 scm CO?/ 
million cal (1810 scf COVmillion Btu).

(iii) For liquid fossil fuels including 
crude, residual, and distillate oils, F=  
1.036 dscm/million cal (9220 dscf/million 
Btu) and Fc=0.161 scm C02/million cal 
(1430 scf CO»/million Btu).

(iv) For gaseous fossil fuels, F = 0.982 
dscm/million cal . (8740 dscf/million 
Btu). For natural gas, propane, and bu
tane fuels, Fc=0.117 scm COa/million cal 
(1040 scf C02/million Btu) for natural 
gas, 0.135 scm C02/million cal (1200 scf 
C02/million Btu) for propane, and 0.142 
scm COs/million cal (1260 scf C02/mil- 
lion Btu) for butane.

(5) The owner or operator may use 
the following equation to determine an 
F factor (dscm/million cal, or dscf/ 
million Btu) on a dry basis (if it is de
sired to calculate F on a wet basis, con
sult with the Administrator) or Fc factor 
(scm COa/ million cal, or scf C02/million 
Btu) on either basis in lieu of the F or Fc 
factors -specified in paragraph (f) (4) of 
this section:

(E n g lis h  u n i t s )

(ii) Fc= X )X i(F c)i
1=1

where:
xi=the fraction of total heat in

put derived from each type fuel 
(e.g , natural gas, butane, crude, 
bituminous coal, etc.).

(F c h = th e  applicable Fc factor for 
each fuel type determined in 
accordance with paragraphs
(f)(4)- and (5) of this section.

(iii) For affected facilities which fire 
both fossil fuels and nonfossil fuels, the 
F or Fc value shall be subject to the Ad
ministrator’s approval,

(g) For the purpose of reports required 
under § 60.7(c), periods of excess emis
sions that shall be reported are defined 
as follows:

(1) [Reserved].
(2) Sulfur dfoxide. Excess emissions 

for affected facilities are defined as:
(i) Any three-hour period during 

which the average emissions (arithmetic 
average of three contiguous one-hour pe
riods) of sulfur dioxide as measured by a 
continuous monitoring system exceed the 
applicable standard under § 60.43.

(ii) [Reserved] /
(3) Nitrogen oxides. Excess emissions 

for affected facilities using a continuous 
monitoring system for measuring nitro-

F = ( met r j cuni t s)

„  10« [6 .34% H +1.53% C +0.57% S+0.14% N -0.46% 0]F = ---- ---------------------------------------------------- - (E n g lis h  u n i t s )OCV

Fc = 20.0%C
O C V

(m e tr ic  u n i t s )
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gen oxides are defined as any three-hour 
period during which the average emis
sions (arithmetic average of three con
tiguous one-hour periods) exceed the ap
plicable standards under § 60.44.

7. Section 60.46 is revised to read as 
follows:
§ 60.46 Test methods and procedures.

(a) The reference methods in Appen- - 
dix A of this part, except as provided in
§ 60.8(b), shall be used to determine com
pliance with the standards as prescribed 
in §§ 60.42, 60.43, and 60.44 as follows:

(1) Method 1 for selection of sampling 
site and sample traverses.

(2) Method 3 for gas analysis to be 
used when applying Reference Methods 
5, 6 and 7.

(3) Method 5 for concentration of par
ticulate matter and the associated mois
ture content.

(4) Method 6 for concentration of SO:, 
and

(5) Method 7 for concentration of
NOx.

(b) For Method 5, Method 1 shall be 
used to select the sampling site and the 
number of traverse sampling points. The 
sampling time for each run shall be at 
least 60 minutes and the minimum sam
pling volume shall be 0.85 dscm (30 dscf) 
except that smaller sampling times or 
volumes, when necessitated by process 
variables or other factors, may be ap
proved by the Administrator. The probe 
and filter holder heating systems in the 
sampling train shall be set to provide a 
gas temperature no greater than 160° C 
(320° F).

(c) For Methods 6 and 7, the sampling 
site shall be the same as that selected 
for Method 5. The sampling point in the 
duct shall be at the centroid of the cross 
section or at a point no closer to the 
walls than 1 m (3.28 ft). For Method 6, 
the sample shall be extracted at a rate 
proportional to the gas velocity a t  the 
sampling point.

(d) For Method 6, the minimum sam
pling time shall be 20 minutes and the 
minimum sampling volume 0.02 dscm 
(0.71 dscf) for each sample. The arith
metic mean of two samples shall con
stitute one run. Samples shall be taken 
at approximately 30-minute intervals.

(e) For Method 7,-each run shall con
sist of at least four grab samples taken 
.at approximately 15-minute intervals. 
The arithmetic mean of the samples 
shall constitute the run value.

(f) For each run using the methods 
specified by paragraphs (a) (3), (4), and
(5) of this section, the emissions" ex
pressed in g/million cal (lb/million Btu) 
shall be determined by the following 
procedure:

E CKL *'%0
where:

(1) E =  pollutant emission g/million cal 
(lb/million B tu).

(2) C =  pollutant concentration, g/dscm 
(lb/dscf), determined by Methods 5, 6, or 7.

(3) %02 — oxygen content by volume 
(expressed as percent), dry basis. Percent

o x y g en  s h a l l  b e  d e te rm in e d  b y  u s in g  t h e  i n 
te g r a te d  o r  g ra b  s a m p l in g  a n d  a n a ly s is  p r o 
c e d u re s  o f  M e th o d  3 a s  a p p lic a b le .  T h e  s a m 
p le  s h a l l  b e  o b ta in e d  a s  fo llo w s  :

(i) For determination of sulfur diox
ide and nitrogen oxides emissions, the 
oxygen sample shall be obtained simul
taneously at the same point in the duct 
as used to obtain the samples for Méth- 
ods 6 and 7 determinations, respectively 
[§ 60.46(c) 1. For Method 7, the oxygen 
sample shall be obtained using the grab 
sampling and analysis procedures of 
Method 3.

(ii) For determination of particulate 
emissions, the oxygen sample shall be 
obtained simultaneously by traversing 
the duct a t the same sampling location 
used for each run of Method 5 under 
paragraph Ob) of this section. Method 1 
shall be used for selection of the number 
of traverse points except that no more 
than 12 sample points are required.

(4) F =  a factor as determined in 
paragraphs (f) (4), (5) or (6) of § 60.45.

(g) When combinations of fossil fuels' 
are fired, the heat input, expressed in 
cal/hr (Btu/hr), shall be determined 
during each testing period by multiply
ing the gross calorific value of each fuel 
fired by the rate of each fuel burned. 
Gross calorific value shall be determined 
in accordance with A.S.T.M. methods 
D2015-66(72) (solid fuels), D240-64(73) 
(liquid fuels), or D1826-64(70) (gaseous 
fuels) as applicable. The rate of fuels 
burned during each testing period shall 
be determined by suitable methods and 
shall be confirmed by a material balance 
over the steam generation system.
Subpart F— Standards of Performance for 

Portland Cement Plants
§ 60.62 [Amended]

8. Section 60.62 is amended by deleting 
paragraph (d).
Subpart G— Standards of Performance for 

Nitric Acid Plants
§ 60.72 [Amended]

9. Paragraph (a) (2) of § 60.72 is 
amended by deleting the second sentence.

10. Section 60.73 is amended by revis
ing paragraphs (a) , (b),- (c) , and (e) 
to read as follows:
§ 60.73 Emission monitoring.

(a) A continuous monitoring system
for the measurement of nitrogen oxides 
shall be installed, calibrated, maintained, 
and operated by the owner or operator. 
The pollutant gas used to prepare cali
bration gas mixtures under paragraph
2.1, Performance Specification 2 and for 
calibration checks under § 60.13(d) to 
this part, shall be nitrogen dioxide (NO:). 
The span shall be set. at 500 ppm of nitro
gen dioxide. Reference Method 7 shall 
be used for conducting monitoring sys
tem performance evaluations under § 60.- 
13(c). v

(b) The owner or operator shall estab
lish a conversion factor for the purpose 
of converting monitoring data into units 
of the applicable standard (kg/metric 
ton, lb/short ton). The conversion factor 
shall be established by measuring emis

sions with the continuous monitoring 
system concurrent with measuring emis
sions with the applicable reference meth
od tests. Using only that portion of the 
continuous monitorihg emission data 
that reoresents emission measurements 
concurrent with the reference method 
test periods, the conversion factor shall 
be determined by dividing the reference 
method test data averages by the moni
toring data averages to obtain a ratio ex
pressed in units of the applicable stand
ard to units of the monitoring data, i.e., 
kg/metric ton per ppm (lb/short ton per 
ppm). The conversion factor shall be re
established during any performance test 
under § 60.8 or any continuous monitor
ing system performance evahiation-under 
§ 60.13(c),

<c) The owner or operator shall record 
the daily production rate and hours of 
operation.

* * * * *
(e) For the purpose of reports required 

under § 60.7(c), periods of excess emis
sions that shall be reported are defined 
as any three-hour period during which 
the average nitrogen oxides emissions 
(arithmetic average of three contiguous 
one-hour periods) as measured by a con
tinuous monitoring system exceed the 
standard under § 60.72(a).
Subpart H— Standards of Performance for 

Sulfuric Acid Plants
§ 60.83 [Amended]

11. Paragraph (a) (2) of § 60.83 is 
amended by deleting the second sentence.

12. Section 60.84 is amended by revis
ing paragraphs (a), (b), (c), and (e) to 
read as follows:
§ 60.84 Emission monitoring.

(a) A continuous monitoring system 
for the measurement of sulfur dioxide 
shall be installed, calibrated, maintained, 
and operated by the owner or operator. 
The pollutant gas used to prepare cali
bration gas mixtures under paragraph
2.1, Performance Specification 2 and for 
calibration checks under § 60.13(d) to 
this part, shall be sulfur dioxide (SO:). 
Reference Method 8 shall be used for 
conducting monitoring system perform
ance evaluations under §6043(0 ex
cept that only the sulfur dioxide, portion 
of the Method 8 results shall be used. The 
span shall be set a t 1000 ppm of sulfur 
dioxide.

(b) The owner or operator shall estab
lish a conversion factor for the purpose 
of converting monitoring data into units 
of the applicable standard (kg/metric 
ton, lb/short ton). The conversion fac
tor shall be determined, as a minimum, 
three times daily by measuring the con
centration of sulfur dioxide entering the 
converter using suitable methods (e.g., 
the Reich test, National Air Pollution 
Control Administration Publication No. 
999-AP-13 and calculating the appro
priate conversion factor for each eight- 
hour period as follows:

CF==k ' 1.000-0.015r~| 
r —s J
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where :
CP =  conversion factor (kg/metric ton per 

ppm, lb/short ton per ppm). 
k = constant derived from material bal

ance. For determining CP in metric 
units, k =0.0653. Por determining CF 
in English units, k=0.1306. 

r = percentage of sulfur dioxide by vol
ume entering the gas converter. Ap
propriate corrections must be made 
for air injection plants subject to the 
Administrator’s approval, 

s = percentage of sulfur dioxide by vol
ume in the émissions to the atmos
phere determined by the continuous 
monitoring system required under 
paragraph- (a) of this section.

(c) The owner or operator shall re
cord all conversion f actors and values un
der paragraph (b) of this section from 
which they were computed (i.e., CP, r,- 
and s).

* * * * *
(e) For the purpose of reports under 

§ 60.7(c), periods of excess emissions 
shall be all three-hour periods (or the. 
arithmetic average of three consecutive 
one-hour periods) during which the in
tegrated average sulfur dioxide emissions 
exceed the applicable standards under 
§ 60.82.

(4) [Reserved] 1 
(b) [Reserved]

* * * * . *
(e) For the purpose of reports under 

§ 60.7(c), periods of excess emissions that 
shall be reported are defined as follows:

(1) [Reserved]
(2) [Reserved]
(3) [Reserved]
(4) Any six-hour period during which 

the average emissions (arithmetic aver
age of six contiguous one-hour periods) 
of sulfur dioxide as measured by a con
tinuous monitoring system exceed the 
standard under § 60.104.
Subpart L— -Standards of Performance for 

Secondary Lead Smelters
§ 60.122 [Amended]

16. Section 60.122 is amended by de
leting paragraph (c). «

♦ * * * *
Subpart M— Standards of Performance for 

Secondary Brass and Bronze Ingot Pro
duction Plants

§ 60.132 [Amended]
17. Section 60.132 is amended by de

leting paragraph (c).

performance, and installation parameters. 
These specifications contain test procedures, 
installation requirements, and data compu
tation procedures for evaluating the accept
ability of the continuous monitoring systems 
subject to approval by the Administrator.

2. Apparatus.
2.1 Calibrated Filters. Optical filters with 

neutral spectral characteristics and known 
optical densities to visible light or screens 
known to produce specified optical densities. 
Calibrated filters with accuracies certified by 
the manufacturer to within ±3 percent 
opacity shall be used. Filters required are 
low, mid, and high-range filters with nom
inal optical densities as follows when the 
transmissometer is spanned at opacity levels 
specified by applicable subparts:

Calibrated filter optical densities 
with equivalent opacity in 

Span value parenthesis
(percent opacity) ----------------------------------------------

Low- Mid- High-
range range range

50..............    0.1 (20) 0.2 (37) 0.3 (50)
60............................................ 1 (20) .2  (37) .3 (50)

- 70................................• .1 (20) .3 (50) .4 (60)
80............................................1 (20) .3 (50) .6  (75)
90.......    .1 (20) .4  (60) .7 (80)
1 0 0 ................... 1 (20) .4 (60) .9 (87)®

I t is recommended that filter calibrations 
be checked with a well-collimated photopic 
transmissometer of known linearity prior to 
use. The filters shall be of sufficient size 
to attenuate the entire light beam of the 
transmissometer.

22. Data Recorder. Analog chart recorder 
or other suitable device with input voltage 
range compatible with the analyzer .system 
output. The resolution of the recorder’s 
data output shall be sufficient-to allow com
pletion of the test procedures within this 
specification.

2.3 Opacity measurement System. An in
stack transmissometer (folded or single 
path) with the optical design specifications 
designated below, associated control units 
and apparatus to keep optical surfaces clean.

3. Definitions.
-3.1 Continuous Monitoring System. The 

total equipment required for the determina
tion of pollutant opacity in a source effluent. 
Continuous monitoring systems consist of 
major subsystems as follows:

3.1.1 Sampling Interface. The portion of a 
continuous monitoring system for opacity 
that protects the analyzer from the effluent.

3.1.2 Analyzer. That portion of the con
tinuous monitoring system which senses the 
pollutant and generates a signal output that 
is a function of the pollutant opacity.

3.1.3 Data Recorder. That portion of the 
continuous monitoring system that^ processes 
the analyzer output and provides a perma
nent record of the output signal in terms of 
pollutant opacity.

3.2 Transmissometer. The portions of a 
continuous monitoring system for opacity 
that include the sampling Interface and the 
analyzer.

3.3 Span. The value of opacity a t which 
the continuous monitoring system is set to 
produce the maximum data display output. 
The span shall be set a t an opacity specified 
in each applicable subpart.

3.4 Calibration Error. The difference be
tween the opacity reading indicated by the 
continuous monitoring system and the 
known values of a series of test standards. 
For this method the test standards are a 
series of calibrated optical filters or screens.

3.5 Zero Drift. The change in continuous 
monitoring system output over a stated pe
riod of time of normal continuous operation

Subpart I— Standards of Performance for 
Asphalt Concrete Plants

§ 60.92 [Amended]
13. Paragraph (a)(2) of § 60.92 is 

amended by deleting the second sentence.
Subpart J— Standards of Performance for 

Petroleum Refineries
§ 60.102 [Amended]

14. Paragraph (a) (2) of § 60:102 is v 
amended by deleting the second sentence.

15. Section 60.105 is amended by re
vising paragraphs (a),.(b), and .(e) to 
read as follows:
§ 60.105 Emission monitoring.

(a) Continuous monitoring systems 
shall be installed, calibrated, maintained,. 
and operated by the owner or operator as 
follows:

(1) A continuous monitoring system 
for the measurement of the opacity of 
emissions discharged into the atmosphere 
from the fluid catalytic cracking unit cat
alyst regenerator. The continuous moni
toring system shall be spanned at 60, 70, 
or 80 percent opacity. ¡

(2) [Reserved]
(3) A continuous monitoring system 

for the measurement of sulfur dioxide in 
the gases discharged into the atmosphere 
from the combustion of fuel gases (ex
cept where a continuous monitoring sys
tem for the measurement of hydrogen 
sulfide is installed under paragraph (a)
(4) of this section). The pollutant gas 
used to prepare calibration gas mixtures 
under paragraph 2.1, Performance Speci
fication 2 and for calibration checks un
der § 60.13(d) to this part, shall be sul
fur dioxide (SO»). The span shall be set 
at 100 ppm. For conducting monitoring 
system performance evaluations under 
§ 60.13(c), Reference Method 6 shall be 
used. . .

*  * '  *  *  *

Subpart O— Standards of Performance for 
Sewage T reatment Plants

§ 60.152 [Amended]
18. Paragraph (a)(2) of § 60.152 is 

amended by deleting the second sentence.
* * * * *

19. Part 60 is amended by adding Ap
pendix B as follows:

Ap p e n d ix  B—P e rfo rm a n ce  S p e c if ic a t io n s

Performance Specification 1—Performance 
specifications and specification test proce
dures for transmissometer systems for con
tinuous monitoring system exceed the emis
sions.

1. Principle and Applicability.
1.1/ Principle. The opacity of particulate 

matter in stack emissions is measured by a 
continuously operating emission measure
ment system. These'systems are based upon 
the principle of transmissometry which is a 
direct measurement of the attenuation of 
visible radiation (opacity) by particulate 
matter in a stack effluent. Light having spe- 
cfic spectral characteristics is projected from 
a lamp across the stack of a pollutant source 
to a light sensor. The light is attenuated due 
to absorption and scatter by the particulate 
matter in the effluent. The percentage of 
visible light attenuated is defined as the 
opacity of the emission. Transparent stack 
emissions that do not attenuate light will 
have a transmittance of 100 or an opacity of
0. Opaque stack emissions that attenuate all 
of the visible light will have a transmittance 
of 0 or an opacity of 100 percent. The trans- 
missometer is evaluated by use of neutral 
density filters to determine the precision of 
the continuous monitoring system. Tests of 
the system are performed to determine zero 
drift, calibration drift, and response time 
characteristics of the system.

1.2 Applicability. This performance spe
culation  is applicable to the continuous 
monitoring systems specified in the subparts 
for measuring opacity of emissions. Specifi
cations for continuous measurement of vis
ible emissions are given in terms of design,
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w h e n  t h e  p o l l u t a n t  c o n c e n t r a t io n  a t  th e  
t im e  o f  t h e  m e a s u re m e n ts  is  zero .

3.6 C a l ib r a t io n  D r if t .  T h e  c h a n g e  in  th e  
c o n t in u o u s  m o n i to r in g  s y s te m  o u t p u t  o v e r  
a  s t a t e d  p e r io d  o f  t im e  o f  n o rm a l  c o n t in u o u s  
o p e r a t io n  w h e n  t h e  p o l lu t a n t  c o n c e n t r a t io n  
a t  t h e  t im e  o f  t h e  m e a s u re m e n ts  is  t h e  s a m e  
k n o w n  u p s c a le  v a lu e .

3.7 S y s te m  R esp o n se . T h e  t im e  in te r v a l  
f ro m  a  s te p  c h a n g e  in  o p a c i ty  in  t h e  s ta c k  
a t  t h e  i n p u t  to  th e .  c o n t in u o u s  m o n ito r in g  
s y s te m  to  t h e  t im e  a t  w h ic h  95  p e r c e n t  o f  
th e  c o r re s p o n d in g  f in a l  v a lu e  is  r e a c h e d  as  
d is p la y e d  o n  t h e  c o n t in u o u s  m o n i to r in g  s y s 
te m  d a t a  re c o rd e r .

3.8 O p e ra t io n a l  T e s t  P e rio d . A m in im u m  
p e r io d  o f  t im e  o v e r  w h ic h  a  c o n t in u o u s  
m o n i to r in g  s y s te m  is  e x p e c te d  t o  o p e ra te  
w i th in  c e r t a in  p e r fo r m a n c e  s p e c if ic a tio n s  
w i th o u t  u n s c h e d u le d  m a in te n a n c e ,  r e p a ir ,  
o r  a d ju s tm e n t .

3.9 T r a n s m it ta n c e .  T h e  f r a c t io n  o f  in c id e n t  
l i g h t  t h a t  i s  t r a n s m i t t e d  th r o u g h  a n  o p t ic a l  
m e d iu m  o f in te r e s t .

3.10 O p a c ity . T h e  f r a c t io n  o f  in c id e n t  l ig h t  
t h a t  13 a t t e n u a t e d  b y  a n  o p t ic a l  m e d iu m  o f  
in te r e s t .  O p a c ity  (O ) a n d  t r a n s m i t t a n c e  (T ) 
a re  r e la te d  a s  fo llo w s:

0 = 1 —T
3.11 O p tic a l  D e n s ity .  A lo g a r i th m ic  m e a s 

u r e  o f  t h e  a m o u n t  o f  l i g h t  t h a t  i t  a t t e n u a t e d  
b y  a n  o p t ic a l  m e d iu m  o f  in te r e s t .  O p tic a l  
d e n s i ty  (D ) is  r e la te d  to  th e  t r a n s m i t t a n c e  
a n d  o p a c i ty  a s  fo llo w s:

D = —lo g 10T
D =  — lo g 10 (1 -0 )
3.12 P e a k  O p tic a l  R esp o n se . T h e  w av e 

le n g th  o f  m a x im u m  s e n s i t iv i ty  o f  t h e  i n s t r u 
m e n t .

3.13 M ea n  S p e c tr a l  R esp o n se . T h e  w av e 
le n g th  w h ic h  b is e c ts  t h e  t o t a l  a re a  u n d e r  
th e  c u rv e  o b ta in e d  p u r s u a n t  t o  p a r a g r a p h  
9.2.1.

3.14 A ng le  o f  V iew . T h e  m a x im u m  ( to t a l )  
a n g le  o f  r a d ia t io n  d e te c t io n  b y  t h e  p h o to 
d e te c to r  a ss e m b ly  o f  t h e  a n a ly z e r .

3.15 A n g le  o f  P r o je c t io n .  T h e  m a x im u m  
( to t a l )  a n g le  t h a t  c o n ta in s  95 p e r c e n t  o f 
t h e  r a d ia t io n  p ro je c te d  f r o m  th e  la m p  a s s e m 
b ly  o f  th e  a n a ly z e r .

3.16 P a th le n g th .  T h e  d e p th  o f  e ff lu e n t in  
th e  l ig h t  b e a m  b e tw e e n  t h e  re c e iv e r  a n d  th e  
t r a n s m i t t e r  o f  t h e  s in g le -p a s s  t r a n s m is s o m -  
e te r ,  o r  t h e  d e p th  o f  e ff lu e n t b e tw e e n  th e  
tra n s c e iv e r  a n d  re f le c to r  o f  a  d o u b le -p a s s  
t r a n s m is s o m e te r .  T w o  p a th le n g th s  a re  r e f e r 
e n c e d  b y  t h i s  s p e c if ic a tio n :

3.16.1 M o n ito r  P a th le n g th .  T h e  d e p th  o f 
e ff lu e n t a t  t h e  in s ta l le d  lo c a t io n  o f  t h e  c o n 
t in u o u s  m o n ito r in g  s y s te m .

3.16.2 E m iss io n  O u t le t  P a th le n g th .  T h e  
d e p th  o f  e ff lu e n t a t  t h e  lo c a t io n  e m is s io n s  a re  
re le a se d  to  t h e  a tm o s p h e re .

4. I n s t a l l a t i o n  S p e c if ic a tio n .
4.1 L o c a tio n . T h e  t r a n s m is s o m e te r  m u s t  

b e  lo c a te d  a c ro ss  a  s e c t io n  o f  d u c t  o r  s ta c k  
t h a t  w ill p ro v id e  a  p a r t i c u la te  m a t t e r  flow  
th r o u g h  t h e  o p t ic a l  v o lu m e  o f  t h e  t r a n s 
m is s o m e te r  t h a t  is  re p re s e n ta t iv e  o f  t h e  p a r 
t i c u la te  m a t t e r  flow  th r o u g h  th e  d u c t  o r  
s ta c k . I t  is  re c o m m e n d e d  t h a t  th e  m o n ito r  
p a th le n g th  o r  d e p th  o f  e ff lu e n t fo r  t h e  t r a n s 
m is s o m e te r  in c lu d e _ th e  e n t i r e  d ia m e te r  o f 
t h e  d u c t  o r  s t a c k . - I n  in s ta l l a t io n s  u s in g  a  
s h o r te r  p a th le n g th ,  e x t r a  c a u t io n  m u s t  b e  
u s e d  in  d e te r m in in g  th e  m e a s u re m e n t  lo c a 
t io n  r e p re s e n ta t iv e  o f  th e  p a r t i c u la te  m a t t e r  
flow  th r o u g h  th e  d u c t  o r  s ta c k .

4.1.1 T h e  t r a n s m is s o m e te r  lo c a t io n  s h a l l  
b e  d o w n s t r e a m  f r o m  .all p a r t i c u la te  c o n tro l  
e q u ip m e n t .

4.1.2 T h e  t r a n s m is s o m e te r  s h a l l  be. lo c a te d  
a s_ fa r  f ro m  b e n d s  a n d  o b s t r u c t io n s  a s  p r a c 
tic a l .

4.1.3 A tr a n s m is s o m e te r  t h a t  is  lo c a te d  
in  t h e  d u c t  o r  s ta c k  fo llo w in g  a  b e n d  s h a l l  
b e  in s ta l le d  i n  t h e  p la n e  d e fin e d  b y  th e  
b e n d  w h e re  p o ss ib le .

4.1.4 ,The transmissometer should be in
stalled in an accessible location.

4.1.5 When required by the Administrator, 
the owner or operator of a source must 
demonstrate that the transmissometer is lo
cated in a section of duct or stack where 
a representative particulate matter distribu
tion exists. The determination shall be ac
complished by examining the opacity profile 
of the effluent at a series of positions across 
the duct or stack while the plant is in oper
ation at maximum or reduced operating rates 
or by other tests acceptable to the Adminis
trator. .

4.2 Slotted Tube. Installations that require 
the use of a slotted tube shall use a slotted 
tube of sufficient size and blackness so as 
not to interfere with the free flow of effluent 
through the entire optical volume of the 
transmissometer or reflect light into the 
transmissometer photodetector. Light re
flections may be prevented by using black
ened baffles within the slotted tube to pre
vent the lamp radiation from impinging upon 
the tube walls, by restricting the angle of 
projection of the light and the angle of view 
of the photodetector assembly to less than 
the cross-sectional area of the slotted tube, 
or by other methods. The owner or operator 
must show that the manufacturer of the 
monitoring system has used appropriate 
methods to minimize light reflections for 
systems using slotted tubes.
■ 4.3 Data Recorder Output. The continuous 
monitoring system output shall permit ex
panded display of the span opacity on a 
standard 0 to 100 percent scale. Since all 
opacity standards are based on the opacity 
of the effluent exhausted to the atmosphere, 
the system output shall be based upon the 
emission outlet pathlength and permanently 
recorded. For affected facilities whose moni
tor pathlength is different from the facility’s 
emission outlet pathlength, a graph shall be 
provided with the installation to show the 
relationships between the continuous moni
toring system recorded opacity based upon 
the emission outlet pathlength and the opac
ity of the effluent at the analyzer location 
(monitor pathlength), Tests for measure
ment of opacity that are required by this 
performance specification are based upon the 
monitor pathlength. The graph necessary to 
convert the data recorder output to the 
monitor pathlength basis shall be established 

-.as follows:
log (l-02) =  (V I ,  log (l-02) 

where:
0j=the opacity of the effluent based upon

X?02= the opacity of the effluent based upon
irlj= th e  emission outlet pathlength.

l2= the monitor pathlength.
5. Optical Design Specifications.
The optical design specifications set forth 

in Section 6.1 shall be met in order for a 
measurement system to comply with the 
requirements of this method.

6. Determination of Conformance with De
sign Specifications.

6.1 The continuous monitoring system for 
measurement of opacity shall be demon
strated to conform to the design specifica
tions set forth as follows:

6.1.1 Peak Spectral Response. The peak 
spectral response of the continuous moni
toring systems shall occur between 500 nm 
and 600 nm. Response at any wavelength be
low 400 nm or above 700 nm shall be less 
than 10 percent of the peak response qf the 
continuous monitoring system.

6.1.2 Mean Spectral Response. The mean 
spectral response of the continuous monitor
ing system shall occur between 500 nm and 
600 nm.

6.1.3 Angle oi  View. The total angle of view 
shall be no greater than 5 degrees.

-6.1.4 Angle of Projection. The total angle 
of projection shall be no greater than 5 de
gress.

6.2 Conformance with requirements under 
Section 6.1 of this specification may be dem
onstrated by the owner or operator of the 
affected facility or by the manufacturer of 
the opacity measurement system. Where con
formance is demonstrated by the manufac
turer, certification that the tests were per
formed, a description of the test procedures, 
and the test results shall be provided by the 
manufacturer. If the source owner or opera
tor demonstrates conformance, the proce
dures used and results obtained shall be re
ported.

6.3 The general test procedures to be fol
lowed to demonstrate conformance with Sec
tion 6 requirements are given as follows: 
(These procedures will not be applicable to 
all designs and will require modification in 
some cases. Where analyzer and optical de
sign is certified by the manufacturer to con
form with the angle of view or angle of pro
jection specifications, the respective pro
cedures may be omitted.)

6.3.1 Spectral Response. Obtain spectral 
data for detector, lamp, and filter components 
used in the measurement system from their 
respective manufacturers.
-6.3.2 Angle of View. Set the received up 

as specified by the manufacturer. Draw an 
arc with radius of 3 meters. Measure the re
ceiver response to a small (less than 3 
centimeters) non-directional light source at 
5-centimeter intervals on the arc for 26 centi
meters on either side of the detector center- 
line. Repeat the test in the vertical direction.

6.3.3 Angle of Projection. Set the projector 
up as specified by the manufacturer. Draw 
an arc with radius of 3 meters. Using a small 
photoelectric light detector (less than 3 
centimeters), measure the light intensity at 
5-centimeter intervals on the arc for 26 
centimeters on either side of the light source 
centerline of projection. Repeat the test in 
the "vertical direction.

7. Continuous Monitoring System Per
formance Specifications.

The continuous monitoring system shall 
meet the performance specifications in Table
1-1 to be considered acceptable under this 
method.

Table 1-1.—Performance specifications

Parameter Specifications

a. .Calibration error........... .
b Zero drift (24 h)....... ...........
«¡.Calibration drift (24 h),_.......
cL. Response time__-------......
e. Operational test period—------

-... <3 pet opacity.1
__ <2 pet opacity.1
... <2 pet opacity.1 
.. 10 s (maximum). 

—  168 h.

i Expressed as sum of absolute mean value and the 
95 pet confidence interval of a series of tests.

8. Performance Specification Test Proce
dures. The following test procedures shall be 
used to determine conformance with the. re
quirements of paragraph 7 :

8.1 Calibration Error and Response Time 
Test. These tests are to be performed prior to 
installation of the system on the stack and 
may be performed at the affected facility or 
at other locations provided that proper notifi
cation is given. Set up and calibrate the 
measurement system as specified by the 
manufacturer’s written instructions for the 
monitor pathlength to be used in the in
stallation. Span the analyzer as specified in 
applicable subparts.

8.1.1 Calibration Error Test. Insert a serips 
of calibration filters in the transmissometer 
path at the midpoint, A minimum of three 
calibration filters (low, mid, and high- 
range) selected in accordance with the table 
under paragraph 2.1 and calibrated within 
3 percent must be used. Make a total of five 
nonçonsecutive readings for each filter.
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Record the measurement system output 
readings in percent opacity. (See Figure 1-1.)

8.1.2 System Response Test. Insert the 
high-range filter in the transmissometer 
path five times and record the time required 
for the system to respond to j)5 percent of 
final zero and high-range filter values. (See 
Figure 1-2.)

8.2 Field Test for Zero Drift and Calibra
tion Drift. Install the continuous monitoring 
system bn the affected facility and perform 
the following alignments:

8.2.1 Preliminary - Alignments. As soon as 
possible after installation and once a year 
thereafter when the facility is not in opera
tion, perform the following optical and zero 
alignments:

8.2.1.1 Optical Alignment. Align the light 
beam from the transmissometer upon the op
tical surfaces located across the effluent (i.e., 
the retroflector or photodetector as applica
ble) in accordance with the manufacturer’s 
instructions.

8.2.1.2 Zero Alignment. After the transmis
someter has been optically aligned and the 
transmissometer mounting is mechanically 
stable (i.e., no movement of the mounting 
due to thermal contraction of the stack, 
duct, etc.) and a clean stack condition has 
been determined by a steady zero opacity 
condition, perform the zero alignment. This 
alignment is performed by balancing the.con- 
tinuous monitor system response so that any 
simulated zero check coincides with an ac
tual zero check performed across the moni
tor pathlength of the clean stack.

8.2.1.3 Span. Span the continuous monitor
ing system at the opacity specified in sub
parts and offset the zero setting at least 10 
percent of span so that negative drift can be 
quantified.

8.2.2, Final Alignments. After the prelimi
nary alignments have been completed and the 
affected facility has been started up and 
reaches normal operating temperature, re- 
check the optical alignment in accordance 
with 8.2.1.1 of this specification. If the align
ment has shifted, realign the optics, record 
any detectable shift in the opacity measured 
by the system that can be attributed to the 
optical realignment, and notify the Admin
istrator. This condition may not be objec
tionable if the affected facility operates with
in a fairly constant and adequately narrow 
range of operating temperatures that does 
not produce significant shifts in optical 
alignment during normal operation of the 
facility. Under circumstances where the facil
ity operations produce fluctuations in the 
effluent gas temperature that result in sig
nificant misalignments, the Administrator 
may require improved mounting structures or 
another location for installation of the trans
missometer.

8.2.3 Conditioning Period. After complet
ing the post-startup alignments, operate the 
system for an initial 168-hour conditioning 
period in a normal operational manner.

8.2.4 Operational Test Period. After com
pleting the conditioning period, operate the 
system for an additional 168-hour period re
taining the zero offset. The system shall mon
itor the source effluent at all times except 
when being zeroed or calibrated. At 24-hour 
intervals the zero and span shall be checked 
according to the manufacturer’s instructions. 
Minimum procedures used shall provide a 
system check of the analyzer internal mirrors 
and all electronic circuitry including the 
lamp and photodetector assembly and shall 
include a procedure for producing a simu
lated zero opacity condition and a simulated 
upscale (span) opacity condition as viewed 
by the receiver. The manufacturer’s written 
instructions may be used providing that they 
equal or exceed these minimum procedures. 
Zero and span the transmissometer, clean all 
optical surfaces exposed to the effluent, rea

lign optics, and make any necessary adjust
ments to the calibration of the system daily. 
These zero and calibration adjustments and 
optical realignments are allowed only at 24- 
hour intervals or at such shorter intervals as 
the manufacturer’s written instructions spec
ify. Automatic corrections made by the 
measurement system without operator inter
vention are allowable at any time. The mag
nitude of any zero or span drift adjustments 
shall be recorded. During this 168-hour op
erational test period, record the following at 
24-hour intervals: (a) the zero reading and 
span readings after the system is calibrated 
(these readings should be,set at the same 
value at the beginning of each 24-hour pe
riod) ; (b) the zero reading after each 24 
hours of operation, but before cleaning and 
adjustment: and (c) the span reading after 
cleaning and zero adjustment, but before 
span adjustment. (See Figure 1-3.)

9. Calculation, Data Analysis, and Report
ing.

9.1 Procedure for Determination of Mean 
Values and Confidence Intervals.

9.1.1 The mean value of the data set is cal
culated according to equation 1-1.

Xj
Equation 1—1

where x,= absolute value of the individual 
measurements,

S== sum of the individual values.
x =  mean value, and
n=number of data points.
9.1.2 The 95 percent confidence interval 

(two-sided) is calculated according to equa
tion 1-2:

1 n 

n fr i

C.I.e5= —-p^=. V n(£x i2) -  ( Zx;)> 
nVn—1

where
Equation 1-2

£ x i= su m  0f an data points, 
t.975=ti —a/2, and

C.1.95=95 percent confidence interval 
estimate of the average mean 
value. -

Values for *.975

_ n *.975 n ‘.975

2 ____________________________________________ 12.706
3 _________________________________ 4.303
4 ....... 3.182
5 ...................... : . . . . .  2.776
6 . . . .  ...............  - 2.571

1 0 ... ..................... 2.262
11...... ............ . 2.228
12..........................  2.201
13.......................... 2.179
1 4 . . . : . - . .............  2.160

7 ........ 2.447
8 ...................... ...................... ......................  . 2.365

15— ...............  2.145
16........ .................. 2.131

9............................  2.306

T h e  v a lu es  in  th is  ta b le  are  a lready cor-
rected for n-1 degrees of freedom. Use n equal 
to the number of samples as data points.

9.2 Data Analysis and Reporting.
9.2.1 Spectral Response. Combine the 

spectral data obtained in accordance with 
paragraph 6.3.1 to develop the effective spec
tral response -curve of the transmissometer. 
Report the wavelength at which the peak 
response occurs, the wavelength at which the 
mean response occurs, and the maximum 
response at any wavelength below 400 nm 
and above 700 nm expressed as a percentage 
of the peak response as required under para
graph 6.2.

9.2.2 Angle of View. Using the data'obtained 
in accordance with paragraph 6.3.2, calculate 
the response of the receiver as a function of 
viewing angle in the horizontal and vertical 
directions (26 centimeters of arc with a 
radius of 3 meters equal 5 degrees) .'Report 
relative angle of view curves as required un
der paragraph 6.2.

9.2.3 Angle of Projection. Using the data 
obtained in accordance with paragraph 6.3.3, 
calculate the response of the photoelectric 
detector as a function of projection angle in 
the horizontal and vertical directions. Report 
relative angle of projection curves as required 
under paragraph 6.2.

9.2.4 Calibration Error. Using the data from 
paragraph 8.1 (Figure 1—1), subtract the 
known filter opacity value from the value 
shown by the measurement system for each 
of the 15 readings. Calculate the mean and 
95 percent confidence interval of the five dif
ferent values at each test filter value accord
ing to equations 1—1 and 1—2. Report the sum 
of the absolute mean difference and the 95 
percent confidence interval for each of the 
three test filters.

9.2.5 Zero Drift. Using the zero opacity 
values measured every 24 hours during the 
field test (paragraph 8.2), calculate the dif
ferences between the zero point after clean
ing, aligning, and adjustment, and the zero 
value 24 hours later just prior to cleaning, 
aligning, and adjustment. Calculate the 
mean value of these points and the confi
dence interval using equations 1-1 and 1-2. 
Report the sum of the absolute mean value 
and the 95 percent confidence interval.

9.2.6 Calibration Drift. Using the span 
value measured every 24 hours during the 
field test, calculate the differences between 
the span value after cleaning, aligning, and 
adjustment of zero and span, and the span 
value 24 hours later Just after cleaning, 
aligning, and adjustment of zero and before 
adjustment of span. Calculate the mean 
value of these points and the confidence 
interval using equations 1-1 and 1-2. Report 
the sum of the absolute mean value and the 
confidence interval.

9.2.7 Response Time. Using the data from 
paragraph 8.1, calculate the time interval 
from filter insertion to 95 percent of the final 
stable value for all upscale and downscale 
traverses. Report the mean of the 10 upscale 
and downscale test times.

9.2.8 Operational Test Period. During the 
168-hour operational test period, the con
tinuous monitoring system shall not require 
any corrective maintenance, repair, replace
ment, or adjustment other than that clearly 
specified as required in the manufacturer’s 
operation and maintenance manuals as rou
tine and expected during a one-week period. 
If the continuous monitoring system is oper
ated within the specified performance pa
rameters and does not require corrective 
maintenance, repair, replacement, or adjust
ment other than as specified above during 
the 168-hour test period, the operational 
test period shall have been successfully con
cluded. Failure of the continuous monitor
ing system to meet these requirements shall 
call for a repetition of the 168-hour test 
period. Portions of the tests which were sat
isfactorily completed need not be repeated. 
Failure to meet any performance specifica- 
tion(S) shall call for a repetition of the 
one-week operational test period and that 
specific portion of the tests required by 
paragraph 8 related to demonstrating com
pliance with the failed specification. All 
maintenance and adjustments required shall 
be recorded. Output readings shall be re
corded before and after all adjustments.
10. References.

10.1 “Experimental Statistics,” Department 
of Commerce, National Bureau of Standards 
Handbook 91, 1963, pp. 3-31, paragraphs 
3-3.1.4.

10.2 “Performance Specifications xfor Sta
tionary-Source Monitoring Systems for Gases 
and Visible Emissions,” Environmental Pro
tection Agency, Research Triangle Park, 
N.C., EPA-650/2—74-013, January 1974.
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.Calibrated Neutral Density Filter Data

figure 1-1. Calibration Error Test

Date of Test Location of Test

Span Filter X Opacity

Analyzer Span Setting X Opacity

Upscale 1 seconds

2 seconds

3 seconds

4 seconds

5 seconds

Downscale 1 seconds.

2 ; seconds

3 seconds

4 seconds

5 seconds

Average response seconds

Figure 1-2. Response Time Jest

n
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Zero Setting 

Span Setting

(See paragraph 8.2.1) Date of Test

Date Zero Reading
and .(Before cleaning Zero Drift
Time and adjustment) (¿Zero)

Span Reading
(After cleaning and zero adjustment 

but before span adjustment)

Calibration
Drift
(¿Span)

Zero Drift ■ Mean Zero Drift*______ ;

Calibration Drift - Mean Span Drift*

+ Cl (Zero)

+ Cl (Span)

Absolute value

Figure 1-3. Zero and Calibration Drift Test

Performance Specification 2— Performance
SPECIFICATIONS AND SPECIFICATION TEST PRO
CEDURES FOR M ONITORS OF SO2 AND NOx
FROM  STATIONARY SOURCES

1. Principle and Applicability.
1.1 Principle. The concentration of sulfur 

dioxide or oxides of nitrogen pollutants in 
stack emissions is measured by a continu
ously operating emission measurement sys
tem. Concurrent with operation of the con
tinuous monitoring system, the pollutant 
concentrations are also measured with refer
ence methods (Appendix A). An average of 
the continuous monitoring system data is 
computed for each reference method testing 
period and compared to determine the rela
tive accuracy of the continuous monitoring 
system. Other tests of the continuous mon
itoring system are also performed to deter
mine calibration error, drift, and response 
characteristics of the system.

1.2 Applicability. This performance spec
ification is applicable to evaluation of con
tinuous monitoring systems for measurement 
of nitrogen oxides or sulfur dioxide pollu
tants. These specifications contain test pro
cedures, installation requirements, and data 
computation procedures for evaluating the 
acceptability of the continuous monitoring 
systems. . 1

2. Apparatus.
2.1 Calibration Gas Mixtures. Mixtures of 

known-concentrations of pollutant gas in a 
diluent gas shall be prepared. The pollutant 
gas shall be sulfur dioxide or the appropriate 
oxide(s) of nitrogen specified by paragraph 
6 and within subparts. For sulfur dioxide gas 
mixtures, the diluent gas may be air or nitro
gen. For nitric oxide (NO) gas mixtures, the 
diluent gas shall be oxygen-free «1 0  ppm) 
nitrogen, and for nitrogen dioxide (NO,) gas 
mixtures the diluent gas shall be air. Concen
trations of approximately 50 percent and 90 
percent of span are required. The 90 percent 
gas mixture is used to set and to check the 
span and is referred to as the span gas. •

2.2 Zero Gas. À gas certified, by the manu
facturer to contain less than 1 ppm of the 
pollutant gas or ambient air may be used.
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2.3 Equipment for measurement of the pol
lutant gas concentration using the reference 
method specified in the applicable standard.

2.4 Data Recorder. Analog chart recorder 
or other suitable device with input voltage 
range compatible with analyzer system out
put. The resolution of the recorder’s data 
output shall be sufficient to allow completion 
of the test procedures within this specifi
cation.

2.5 Continuous monitoring system for SO, 
or NOx pollutants as applicable.

3. Definitions.
3.1 Continuous Monitoring System. The 

total equipment required for the determina
tion of a pollutant gas concentration in a 
source effluent. Continuous monitoring sys
tems consist of major subsystems as follows:

3.1.1 Sampling Interface—That portion of 
an extractive continuous monitoring system 
that performs one or more of the following 
operations: acquisition, transportation, and 
conditioning of a sample of the source efflu
ent or that portion of an in-situ continuous 
monitoring system that protects the analyzer 
from the effluent.

3.1.2 Analyzer—That portion of the con
tinuous monitoring system which senses the 
pollutant gas and generates a signal output 
that is a function of the pollutant concen
tration.

3.1.3 Data Recorder.—That portion of the 
continuous monitoring system that provides 
a permanent record of the output signal in 
terms of concentration units.

3.2 Span. The value of pollutant concen
tration at which the continuous monitor
ing system is set to produce the maximum 
data display output. The span shall be set' 
at the concentration specified in each appli
cable subpart.

3.3 Accuracy (Relative). The degree of 
correctness with which the continuous 
monitoring system yields the value of gas 
concentration of a sample relative to the 
value given by a defined reference method. 
This accuracy is expressed in terms of error, 
which is the difference between the paired 
concentration measurements expressed as a 
percentage of the mean reference value.
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3.4 Calibration Error. The difference be

tween the pollutant concentration indi
cated by the continuous monitoring system 
and the known concentration of the test 
gas mixture.

3.5 Zero Drift. The change in the continu
ous monitoring system output over a stated 
period of time of normal continuous opera
tion when the pollutant concentration at 
the time for the measurements is zero.

3.6 Calibration Drift. The change in the 
continuous monitoring system output over 
a stated time period of normal continuous 
operations when the pollutant concentra
tion at the time of the measurements is the 
same known upscale value.

3.7 Response Time. The time interval 
from a step change in pollutant concentra
tion a*t the input to the continuous moni
toring system to the time at which 95 per
cent of the corresponding final value is 
reached as displayed on the continuous 
monitoring system data recorder.

3.8 Operational Period. A minimum period 
of time over which a measurement system 
is expected to operate within certain per
formance specifications without unsched
uled maintenance, repair, or adjustment.

3.9 Stratification. A condition identified 
by a difference' in excess of 10 percent be
tween the average concentration in the duct 
or stack and the concentration a t any point 
more than 1.0 meter from the duct or stack 
wall.

4. Installation Specifications. Pollutant 
continuous monitoring systems (SO, and 
NOx) shall be installed at a sampling loca
tion where measurements can be made which 
are directly representative (4.1), or which 
can be corrected so as to be representative 
(4.2) of the total emissions from the affected 
facility. Conformance with this requirement 
shall be accomplished as follows:

4.1 Effluent gases may be assumed -to be 
nonstratified if a sampling location eight or 
more stack diameters (equivalent diameters) 
downstream of any air in-leakage is se
lected. This assumption and data correction 
procedures under paragraph 4.2.1 may not 
be applied to sampling locations upstream 
of an air preheater in a stream generating 
facility under Subpart D of this part. For 
sampling locations where effluent gases are 
either demonstrated (4.3) or may be as
sumed to be nonstratified (eight diameters), 
a point (extractive systems) or path (in-situ 
systems) of average concentration may be 
monitored.

4.2 For sampling locations where effluent 
gases cannot be assumed to be nonstrati - 
fled (less than eight diameters) or have been 
shown under paragraph 4.3 to be stratified, 
results obtained must be consistently repre
sentative (e.g. a point of average concentra
tion may shift with load changes) or the 
data generated by sampling a t a point (ex
tractive systems) or across a path (in-situ 
systems) must be corrected (4.2.1 and 4.2.2) 
so as to be representative of the total emis
sions from the affected facility. Conform
ance with this requirement may be accom
plished in either of the following ways:
' 4.2.1 Installation of a diluent continuous 
monitoring system (G2 or CO, as applicable) 
in accordance with the procedures under 
paragraph 4.2 of Performance Specification 
3 of this appendix. If the pollutant and 
diluent monitoring systems are not of the 
same type (both extractive or both in-situ), 
the extractive system must use a multipoint 
probe.

4.2.2 Installation of extractive pollutant 
monitoring systems using multipoint sam
pling probes or in-situ pollutant monitoring 
systems that sample or view emissions which 
are consistently representative of the, total 
emissions for the entire cross section. The 
Administrator may require data to be sub-
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mitted to demonstrate that the emissions 
sampled or viewed are consistently repre
sentative for several typical facility process 
operating conditions.

4.3 The owner or operator may perform a
traverse to characterize any stratification of 
effluent gases that might exist in a stack or 
duct.'lf no stratification is present, sampling 
procedures under paragraph 4.1 may be ap
plied even though the eight diameter criteria 
is not met. ;

4.4 When single point sampling probes for 
extractive systems are installed within the

stack or duct under paragraphs 4.1 and 4.2.1, 
the sample may not be extracted at any point 
less than 1.0 meter from the stack or duct 
wall. Multipoint sampling probes installed 
under paragraph 4.2.2 may be located at any 
points necessary to obtain consistently rep
resentative samples.
5 . Continuous Monitoring System Perform
ance Specifications.

The continuous monitoring system shall 
meet the performance specifications in Table
2-1 to be considered acceptable under this 
method.

T a b l e  2-1.— Performance specifications

P a r a m e t e r Specification

1. Acearacy1.........................

2. Calibration error1...........

3. Zero drift (2 h) » . . . . -----
4. Zero drift (24 h) » .......... .
5. Calibration drift (2 h)
6. Calibration drift (24 h) V
7. Response tim e..— ........ .
8. Operational period...—

<20 pet of the mean value of the reference method test 
data.

<  5 pet of each (50 pet, 90 pet) calibration gas mixture 
• value.
2 pet of span ,

Do.
Do.

2.5 pet. of span 
15 min maximum.
168 h minimum.

1 Expressed as sum of absolute mean value plus 95 pet confidence interval of a senes of tests.
6. Performance Specification Test Proce

dures. The following test procedures shall be 
used to determine conformance with the 
requirements of paragraph 5. For NOx an- 
requirements of paragraph 5. For NO* an
alyzers that oxidize nitric oxide (NO) to 
nitrogen dioxide (N02), the response time 
test under paragraph 6.3 of this method shall 
be performed using nitric oxide (NO) span 
gas. Other tests for NOx continuous monitor
ing systems under paragraphs 6.1 and 6.2 and 
all tests for sulfur dioxide systems shall be 
performed using the pollutant span gas ̂ spe
cified by each subpart.

6.1 Calibration Error Test Procedure. Set 
up and calibrate the complete continuous 
monitoring system according to the manu
facturer’s writen instructions. This may be 
accomplished either in the laboratory or in 
the field.

6.1.1 Calibration Gas Analyses. Triplicate 
analyses of the gas mixtures shall be per
formed within two weeks prior to use using 
Reference Methods 6 for SOa- and 7 for NOx. 
Analyze each calibration gas mixture (50%, 
90 %) and record the results on the example 
sheet shown in Figure 2-1. Each sample test 
result must be within 20 percent of the aver
aged result or the tests shall be repeated. 
This step may be omitted for non-extractive 
monitors where dynamic calibration gas mix
tures are not used (6.1.2).

6.1.2 Calibration Error Test Procedure. 
Make a total of 15 nonconsecutive measure-» 
ments by alternately using zero gas and each 
callberation gas mixture concentration (e.g., 
0%, 50%, 0%, 90%, 50%, 90%, 50%, 0%, 
etc.). For nonextractive continuous monitor
ing systems, this test procedure may be per
formed by using two or more calibration gas 
cells whose concentrations are certified by 
the manufacturer to be functionally, equiva
lent to these gas concentrations. Convert the 
continuous monitoring system output read
ings to ppm and record the results on the 
example sheet shown in Figure 2-2.

6.2 Field Test for Accuracy (Relative), 
Zero Drift’, and Calibration Drift. Install and 
operate the continuous monitoring system in 
accordance with the manufacturer’s written 
Instructions and drawings as follows:
"6.2.1 Conditioning Period. Offset the zero 

setting a t least 10 percent of the span so 
tha t negative zero drift can be quantified. 
Operate the system for an initial 168-hour 
conditionirig period In- normal operating 
manner. -

6.2.2 Operational Test Period. Operate the 
continuous monitoring system for an addi

tional 168-hour period retaining the zero 
offset. The system shall monitor the source 
effluent at all times except when being 
zeroed, calibrated, or backpurged.

6.2.2.1 Field Test for Accuracy (Relative). 
For continuous monitoring systems employ
ing extractive sampling, the probe tip for the 
continuous monitoring system and the probe 
tip for the Reference Method sampling trains 
should be placed a t adjacent locations in the 
duct. For NOx continuous monitoring sys
tems, make 27 NOx concentration measure
ments, divided into nine sets, using the ap
plicable reference method. No more than one 
set of tests, consisting of three individual 
measurements, shftil be performed in any 
one hour. All individual measurements of 
each set shall be performed concurrently, 
or within a three-minute interval and the 
results averaged. For S02 continuous moni
toring systems, make nine S02 concentration 
measurements using the applicable reference 
method. No more than one measurement 
shall be performed in any one hour. Record 
the reference method test data and the con
tinuous monitoring system concentrations 
on the example data sheet shown in Figure 
2-3.

6.2.2.2 Field Test for Zero Drift and Cali
bration Drift. For extractive systems, deter
mine the values given by zero and span gas 
pollutant concentrations at two-hour Inter
vals until 15 sets of data are obtained. For 
nonextractive measurement systems, the zero 
value may be determined by mechanically 
producing a zero condition that provides a 
system check of the analyzer internal mirrors 
and all electronic circuitry Including the 
radiation source and detector assembly or 
by inserting three or more calibration gas 
cells and computing the zero point from the 
upscale measurements. If this latter tech
nique is used, a graph (s) must be retained 
by the owner or operator for each measure
ment system that shows the relationship be
tween the upscale measurements and the 
zero point. The span of the system shall be 
checked by using a calibration gas cell cer
tified by the manufacturer to be function
ally equivalent to 50 percent of span concen
tration. Record the zero and span measure
ments (or the computed zero drift) on the 
example data sheet shown in Figure 2-4. 
The two-hour periods over which measure
ments are conducted need not be consecutive 
but may not overlap. All measurements re
quired under this paragraph may be con
ducted concurrent with tests under para
graph 6.2.2.I. . „

6.2.2.3 Adjustments. Zero and calibration 
corrections and adjustments are allowed only 
at 24-hour intervals or at such shorter in
tervals as the manufacturer’s written In
structions specify. Automatic corrections 
made by the measurement system without 
operator intervention or initiation are allow
able at any time. During the entire 168-hour 
operational test period, record on the ex
ample sheet shown in Figure 2-5 the values 
given by zero and span gas pollutant con
centrations before and after adjustment at 
24-hour intervals.

6.3 Field Test for Response Time.
6.3.1 Scope of Test. Use the entire continu

ous monitoring system as installed, including 
sample transport lines if used. Flow rates, 
line diameters, pumping rates, pressures (do 
not allow the pressurized calibration gas'to 
change the normal operating pressure in the 
sample line), etc., shall be at the nominal 
values for normal operation as specified in 
the manufacturer’s written instructions. If 
the analyzer is used to sample more than one 
pollutant source (stack), repeat this test for 
each sampling point. >

6.3.2 Response Time Test Procedure. In
troduce zero gas into the continuous moni
toring system sampling Interface or as close 
to the sampling interface as possible. When 
the system output reading has stabilized, 
switch quickly to a known concentration of 
pollutant gas. Record the time from concen
tration switching to 95 percent of final stable 
response. For non-extractive monitors, the 
highest available calibration gas concentra
tion shall be switched Into and out of the 
sample path and response times recorded. 
Perform this test sequence three (3) times. 
Record the results of each test on the 
example sheet shown in Figure 2-6.

7. Calculations, Data Analysis and Report
ing.

7.1 Procedure for determination of mean 
values and confidence intervals.

7.1.1 The mean value of a data set is 
calculated according to equation 2-1.

1

i—i Equation 2-1
where:

Xjr= absolute value of the measurements,
2 = sum of the individual values,
x=mean value, and
n=number of data points.
7.1.2 The 95 percent confidence interval 

(two-sided) is calculated according to equa
tion 2-2:

VnCEx̂ -CCxO*
nVn—1

Equation 2-2
where:

2*Xi=sum of all data points, 
t.976= ti — a/2, and

C.1.95=95 percent confidence interval 
estimate of the average mean 
value. ,

Values for *.975
‘.975

1 ....   12.706
2 ............................. 4.303
3 ..........; ............  3.182
4n___r.............._. ' 2.776
5 ....................   2.571
6 ........................  2.447
7 ..................    2.365
8 ...........................   2.306
9 ...................    2.262
10 ......................  2.228
1 2 . . . . . . . .............  2.201
13 .......................  2.179
14 ......................   2.160
15 ......................  2.145
1 6 ............................  2.131

The values in this table are already cor
rected for n-1 degrees of freedom. Use n
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equal to the number of samples as data 
points.

7.2 Data Analysis and Reporting.
7.2.1 Accuracy (Relative). For each of the 

nine reference method test points, determine 
the average pollutant concentration reported 
by the continuous monitoring system. These 
average concentrations shall be determined 
from the continuous monitoring system data 
recorded under 7.2.2 by integrating or aver
aging the pollutant concentrations over each 
of the time intervals concurrent with each 
reference method testing period. Before pro
ceeding to the next step, determine the basis 
(wet or dry) of the continuous monitoring 
system data and reference method test data 
concentrations. If the bases are not con
sistent, apply a moisture correction to either 
reference method concentrations or the con
tinuous monitoring system concentrations 
as appropriate. Determine the correction 
factor by moisture tests concurrent with the 
reference method testing periods. Report the 
moisture test method and the correction pro
cedure employed. For each of the nine test 
runs determine the difference for each test 
run by subtracting the respective reference 
method test concentrations (use average of 
each set of three measurements for NOx) 
from the continuous monitoring system inte- 
grated or averaged concentrations. Using 
these data, compute the mean difference and 
the 95 percent confidence interval of the dif
ferences (equations 2-1 and 2-2). Accuracy 
is reported as the sum of the absolute value 
of the mean difference and the 95 percent 
confidence interval of the differences ex
pressed as a percentage of the mean refer
ence method value. Use the example sheet 
shown in Figure 2-3.

7.2.2 Calibration Error. Using the data 
from paragraph 6.1, subtract the measured 
pollutant concentration determined under 
paragraph 6.1.1 (Figure 2-1) from the value 
shown by the continuous monitoring system 
for each of the five readings at each con
centration measured under 6.1.2 (Figure 2-2). 
Calculate the mean of these difference values 
and the 95 percent confidence intervals ac
cording to equations 2-1 and 2-2. Report the 
calibration error (the sum of the absolute 
value of the mean difference and the 95 per
cent confidence interval) as a percentage of 
each respective calibration gas concentra
tion. Use example sheet shown in Figure 2-2.

7.2.3 Zero Drift (2-hour). Using the zero 
concentration values measured each two 
hours during the field test, calculate the dif
ferences between consecutive two-hour read
ings expressed in ppm. Calculate the mean 
difference and the confidence interval using

equations 2-1 and 2-2. Report the zero drift 
as the sum of the absolute mean value and 
the confidence interval as a percentage of 
span. Use example sheet shown in Figure
2-4.

7.2.4 Zero Drift (24-hour). Using the zero 
concentration values measured every 24 
hours during the field test, calculate the dif
ferences between the zero point after zero 
adjustment and the zero value 24 hours later 
Just prior to zero adjustment. Calculate the 
mean value of these points and the confi
dence interval using equations 2-1 and 2-2. 
Report the zero drift v(the sum of the abso
lute mean and confidence interval) as a per
centage of span. Use example sheet shown in 
Figure 2-5.

7.2.5 Calibration Drift (2-hour). Using 
the calibration values obtained at two-hour 
intervals during the field test, calculate the 
differences between consecutive two-hour 
readings expressed as ppm. These values 
should be corrected for the corresponding 
zero drift during that two-hour period. Cal
culate the mean and confidence interval of 
these corrected difference values using equa
tions 2-1 and 2-2. Do not use the differences 
between non-consecutive readings. Report 
the calibration drift as the sum of the abso
lute mean and confidence Interval as a per
centage of span. Use the example sheet shown 
in Figure 2-4.

7.2.6 Calibration Drift (24-hour). Using 
the calibration values measured every 24 
hours during the field test, calculate the dif
ferences between the calibration concentra
tion reading after zero and calibration ad
justment, and the calibration concentration 
reading 24 hours later after zero adjustment 
but before calibration adjustment. Calculate 
the mean value of these differences and the 
confidence interval using equations 2-1 and 
2-2. Report the calibration drift (the sum of 
the absolute mean and confidence interval) 
as a percentage of span. Use the example 
sheet shown in Figure 2-5.

7.2.7 Response Time. Using the charts 
from paragraph 6.3, calculate the time inter
val from concentration switching to 95 per
cent to the final stable value for all upscale 
and downscale tests. Report the mean of the 
three upscale test times and the mean of the 
three downscale test times. The two aver
age times should not differ by more than 15 
percent of the slower time. Report the slower 
time as the system response time. Use the ex
ample sheet shown in Figure 2-6.

7.2.8 Operational Test Period. During the 
168-hour performance and operational test 
period, the continuous monitoring system 
shall not require any corrective maintenance, 
repair, replacement, or adjustment other than

that clearly specified as required in the op
eration and maintenance manuals as routine 
and expected during a one-week period. If 
the continuous monitoring system operates 
within the specified performance parameters 
and does not require corrective maintenance, 
repair, replacement or adjustment other than 
as specified above during the 168-hour test 
period, the operational period will be success
fully concluded. Failure of the continuous 
monitoring system to meet this requirement 
shall call for a repetition of the 168-hour test 
period. Portions of the test which were satis
factorily completed need not be repeated. 
Failure to meet any performance specifica
tions shall call for a repetition of the one- 
week performance test period and that por
tion of the testing which is related to the 
failed specification. All maintenance and ad
justments required shall be recorded. Out
put readings shall be recorded before and 
after all adjustments.

8. References.
8.1 “Monitoring Instrumentation for the 

Measurement of Sulfur Dioxide in Stationary 
Source Emissions,” Environmental Protection 
Agency, Research Triangle Park, N.C., Feb
ruary 1973.

8.2 “Instrumentation for the Determina
tion of Nitrogen Oxides Content of Station
ary Source Emissions,” Environmental Pro
tection Agency, Research Triangle Park, N.C., 
Volume 1, APTD-0847, October 1971; Vol
ume 2, APTD-0942, January 1972.

8.3 “Experimental Statistics,” Department 
of Commerce, Handbook 91, 1963, pp. 3-31, 
paragraphs 3-3.1.4.

8.4 “Performance Specifications for Sta
tionary-Source Monitoring Systems for Gases 
and Visible Emissions,” Environmental Pro
tection Agency, Research Triangle Park, N.C., 
EPA-650/2-74-013, January 1974.

Date Reference Method Used ___

Mtd-Ranqe Calibration Gas Mixture

Sample 1 ___ ppm

Sample 2 . Ppm

Sample 3 ___ ppm

Average _ PP«

Hloh-Rarroe (scan) Calibration Gas Mixture

Sample 1 ___ ppm

Sample 2 ppm

Sample 3 . ... PPm

Average ppm

Figure 2*1. Analysis of Calibration Gas Mixtures
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Test
No.

Date
and
Time

Reference Method Samples
Analyzer 1-Hour 
Average (ppm)*

SO, NO 2 x

Difference
(ppm)

S°2 NO,

SO.
" Sampfe 1 

(ppm)
N0*Sample 1 

(ppm)

NO,
Sample 2 

(ppm)

NO
Sample 3 

(ppm)

NO Sample 
Average 

(ppm)

1

2

3

4

5

6

7

8

9

Slean reference ir 
test value (SÔ

lean differences

951! Confidence ' 
HiAccuracies * — 

* Explain and re 

** Mean differen

ethod Mean reference method- 
test value (NO. )

Average of 
the differences

** * ppm (SO.). * ppm (NOjt).

ntervals » • „+ ppm (SO.). *> + ppm (N0Jt).
an difference (absolute value) + 95X confidence interval .. . . .  _ „ » 

Mean reference method value ------  ' <?' * ------- ' N x ' '
port method used to determine integrated averages.

ces * the average.of the differences minus the mean reference method test value.

Figure 2-3. Accuracy Determination (SOg and N0X)
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Date Zero Span Calibration
and Zero Drift ' Reading Drift
Time Reading (¿Zero) (After zero adjustment) (¿Span)

Figure 2-5. Zero and Calibration Drift (24-hour)

Zero Drift = [Mean Zero Drift*______ + C.I. (Zero) _______]
■t [Instrument Span] x 100 = •____ .

Calibration Drift = [Mean Span Drift*________ + C.I. (Span)
* [Instrument Span] x 100 = ______ .

* Absolute value
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Date of Test

Span Gas Concentration _ppm

Analyzer Span Setting ppm

1. seconds

Upscale 2 seconds

3 seconds

Average upscale response seconds * £

1 seconds

Downscale 2 seconds

3 seconds

Average downscale response seconds

System average response time (slower time) = seconds.

« d e v i a t i o n  from slower laveraqe upscale minus averaqe downscale - j -
system average response slower time 1 -

Figure 2-6. Response Time

Performance Specification 3—Performance 
specifications and specification test proce
dures for monitors of C02 and 0 2 from sta
tionary sources.

1. Principle and Applicability.
1.1 Principle. Effluent gases are continu

ously sampled and are analyzed for carbon 
dioxide or oxygen by a continuous monitor
ing system. Tests of the system are performed 
during a minimum operating period to deter
mine zero drift, calibration drift, and re
sponse time characteristics,

1.2 Applicability* This performance speci
fication is applicable to evaluation of con
tinuous monitoring systems for measurement 
of carbon dioxide or oxygen. These specifica
tions contain test procedures, installation re
quirements, and data computation proce
dures for evaluating the acceptability of the 
continuous monitoring systems subject to 
approval by the Administrator. Sampling 
may include either extractive or non-extrac
tive (in-situ) procedures.

2. Apparatus.
2.1 Continuous Monitoring System for 

Carbon Dioxide or Oxygen.
2.2 Calibration Gas Mixtures. Mixture of 

known concentrations of carbon dioxide or 
oxygen in nitrogen or air. Midrange and 90 
percent of span carbon dioxide or oxygen 
concentrations are required. The 90 percent 
of span gas mixture is to be used to set and 
check the analyzer span and is referred to 
as span gas. For oxygen analyzers, if the 
span is higher than 21 percent 0 2, ambient 
air may be used in place of the 90 percent of 
span calibration gas mixture. Triplicate 
analyses of the gas mixture (except ambient 
air) shall be performed within two weeks 
prior to use using Reference Method 3 of 
this part.

2.3 Zero Gas. A gas containing less than 100 
ppm of carbon dioxide or oxygen.

2.4 Data Recorder. Analog chart recorder 
or other suitable device with input voltage 
range compatible with analyzer system out
put. The resolution of the recorder’s data 
output shall be sufficient to allow completion 
of the test procedures within this specifica
tion.

3. Definitions.
3.1 Continuous Monitoring System. The 

total equipment required for the determina
tion of carbon dioxide or oxygen in a given

source effluent. The system consists of three 
major subsystems:

3.1.1 Sampling Interface. That portion of 
the continuous monitoring system that per
forms one or more of the following opera
tions: delineation, acquisition, transporta
tion, and conditioning of a sample of the 
Source effluent or protection of the analyzer 
from the hostile aspects of the sample or 
source environment.

3.1.2 Analyzer. That portion of the con
tinuous monitoring system which senses the 
pollutant gas and generates a signal output 
that is a function of the pollutant concen
tration.

3.1.3 Data Recorder. That portion of the 
continuous monitoring system that provides 
a permanent record of the output signal in 
terms of concentration units.

3.2 Span. The value of oxygen or carbon di
oxide concentration a t which the continuous 
monitoring system is set that produces the 
maximum data display output. For the pur
poses of this method, the span shall be set 
no less than 1.5 to 2.5 times the normal car
bon dioxide or normal oxygen concentration 
in the stack gas of the affected facility.

3.3 Midrange. The value of oxygen or car
bon dioxide concentration that is representa
tive of the normal conditions in the stack 
gas of the affected facility a t typical operat
ing rates.

3.4 Zero Drift. The change in the contin
uous monitoring system output over a stated 
period of time of normal continuous opera
tion when the carbon dioxide or oxygen con
centration at the time for the measurements 
is zero.

3.5 Calibration Drift. The change in the 
continuous monitoring system output over a 
stated time period of normal continuous op
eration when the carbon dioxide or oxygen 
continuous monitoring systeih is measuring 
the concentration of span gas.

3.6 Operational Test Period. A minimum 
period of time over which the continuous 
monitoring system is expected to operate 
within certain performance specifications 
without unscheduled maintenance, repair, or 
adjustment.

3.7 Response time. The time interval from 
a step change in concentration at the input 
to the continuous monitoring system to the 
time at which 95 percent of the correspond

ing final value is displayed on the continuous 
monitoring system data recorder.

4. Installation Specification.
Oxygen or carbon dioxide continuous mon

itoring systems shall be installed at a loca
tion where measurements are directly repre
sentative of the total effluent from the 
affected facility or representative of the same 
effluent sampled by a SOa or NOx continuous 
monitoring system. This requirement shall 
be complied with by use of applicable re
quirements in Performancé Specification 2 of 
this appendix as follows :

4.1 Installation of Oxygen or Carbon Di
oxide Continuous Monitoring Systems Not 
Used to Convert Pollutant Data. A sampling 
location shall be selected in accordance with 
the procedures under paragraphs 4.2.1 or 
4.2.2, or Performance, Specification 2 of this 
appendix.

4.2 Installation of Oxygen or Carbon Di
oxide Continuous Monitoring Systems Used 
to Convert Pollutant Continuous Monitoring 
System Data to Units of Applicable Stand
ards. The diluent continuous monitoring sys
tem (oxygen or carbon dioxide) shall be in
stalled at a sampling location where measure
ments that can be made are representative of 
the effluent gases sampled by the pollutant 
continuous monitoring system (s). Conform
ance with this requirement may be accom
plished in any of the following ways:

4.2.1 The sampling location for the diluent 
system shall be near the sampling location for 
the pollutant continuous monitoring system 
such that the same approximate point (s) 
(extractive systems) or path (in-situ sys
tems) in the cross section is sampled or 
viewed.

4.2.2 The diluent and pollutant continuous 
monitoring systems may be installed at dif
ferent locations if the effluent gases at both 
sampling locations are nonstratified as deter
mined under paragraphs 4.1 or 4.3, Perform
ance Specification 2 of this appendix and 
there is no in-leakage occurring between the 
two sampling locations. If the effluent gases 
are stratified at either location, the proce
dures under paragraph 4.2.2, Performance 
Specification 2 of this appendix shall be used 
for installing continuous monitoring systems 
at that location.

5. Continuous Monitoring System Perform
ance Specifications.

The continuous monitoring system shall 
meet the performance specifications in Table
3-1 to be considered acceptable under this 
method.

6. Performance Specification Test Proce
dures.

The following test procedures shall be used 
to determine conformance with the require
ments of paragraph 4. Due to the wide varia
tion existing in analyzer designs and princi
ples of operation, these procedures are not 
applicable to all analyzers. Where this occurs, 
alternative procedures, subject to the ap
proval of the Administrator, may be emr 
ployed. Any such alternative procedures must 
fulfill the same purposes (verify response, 
drift, and accuracy) as the following proce
dures, and must clearly demonstrate con
formance with specifications in Table 3-1.

6.1 Calibration Check. Establish a cali
bration curve for the continuous moni
toring system using zero, midrange, and 
span concentration gas mixtures. Verify 
that the resultant curve of analyzer read
ing compared with the calibration gas 
value is consistent with the expected re
sponse curve as described by the analyzer 
manufacturer. If the expected response 
curve is not produced, additional cali
bration gas measurements shall be made, 
or additional steps undertaken to verify

FEDERAL REGISTER, VOL. 40, NO. 194— MONDAY, OCTOBER 6, 1975



RULES AND REGULATIONS 46269
the accuracy of 4iie response curve of the 
analyzer.

6.2 Field Test for Zero Drift and Cali
bration Drift. Install and operate the 
continuous monitoring system in accord
ance with the manufacturer’s written in
structions and drawings as follows:

T able  3 -1 .— Performance specifications

P a r a m e t e r S p e c if ic a tio n

1. Zero drift (2 h) i . . . . . . . . . .
2. Zero drift (24 h) 1__
3. Calibration drift (2 h) .
4. Calibration drift (24 h ) 1.
5. Operational period ...__6. Response time...................

<0.4 pet O2 or CO2. 
<0.5 pet O2 or CO2. 
<0.4 pet O2 or CO2. 
<0-5 pet O2 or CO2. 

. 168 h minimum.
10 min.

i Expressed as sum of absolute mean value plus 95 pet 
confidence Interval of a series of tests.

6.2.1 Conditioning Period. Offset the zero 
setting at least 10 percent of span so that 
negative zero drift may be quantified. Oper
ate the continuous monitoring system for 
an initial 168-hour conditioning period in a 
normal operational manner.

6.2.2. Operational Test Period. Operate the 
continuous monitoring system for an addi
tional 168-hour period maintaining the zero 
offset. The system shall monitor the source 
effluent at all times except when being 
zeroed, calibrated, or backpurged.

6.2.3 Field Test for Zero Drift and Calibra
tion Drift. Determine the values given by 
zero and midrange gas concentrations at two- 
hour intervals until 15 sets of dataware ob
tained. For non-extractive continuous moni
toring systems, determine the zero value 
given by a mechanically produced zero con
dition or by computing the zero value from 
upscale measurements using calibrated gas 
cells certified by the manufacturer. The mid
range checks shall be performed by using 
certified calibration gas cells functionally 
equivalent to less than 50 percent of span. 
Record these readings on the example sheet 
shown in Figure 3-1. These two-hour periods 
need not be consecutive but may not overlap. 
In-situ C02 or 0 2 analyzers which cannot be 
fitted with a calibration gas cell may be cali
brated by alternative procedures acceptable 
to the Administrator. Zero and calibration 
corrections and adjustments are allowed 
only at 24-hour intervals or at such shorter 
intervals as the manufacturer’s written in
structions specify. Automatic corrections 
made by the continuous monitoring system 
without operator intervention or initiation 
are allowable at any time. During the en
tire 168-hour test period, record the values 
given by zero and span gas concentrations 
before and after adjustment at 24-hour in
tervals in the example sheet shown in Figure
3-2. -

6.3 Field Test for Response Time.
6.3.1 Scope, of Test.
This test shall be accomplished using the 

continuous monitoring system as installed, 
including sample transport lines if used. 
Flow rates, line diameters, pumping rates, 
pressures (do not allow the pressurized cali
bration gas to change the normal operating 
pressure in the sample line), etc., shall be 
at the nominal values for normal operation 
as specified in the manufacturer’s written 
instructions. If the analyzer is used to sample 
more than one source, (stack), this test shall 
be repeated for each sampling point.

6.3.2 Response Time Test Procedure.
Introduce zero gas into the continuous

monitoring system sampling interface or as 
close to the sampling interface as possible. 
When the system output reading has stabi

lized, switch quickly to a known concentra
tion of gas at 90 percent of span. Record the 
time from concentration switching to 95 
percent of final stable response. After the 
system response has stabilized at the upper 
level, switch quickly to a zero gas. Record 
the time from concentration switching to 95 
percent of final stable response. Alterna
tively, for nonextractive continuous monitor
ing systems, the highest available calibration 
gas concentration shall be switched into and 
out of the sample path and response times 
recorded. Perform this test sequence three 
(3) times. For each test, record the results 
on the data sheet shown in Figure 3-3.

7. Calculations, Data Analysis, and Report
ing.

7.1 Procedure for determination of mean 
values and confidence Intervals.

7.1.1 The mean value of a data set is cal
culated according to equation 3-1.

where :
X}== absolute value of the measurements, 
2 = sum of the individual values, 
x = mean value, and 
n== number of data points.
7.2.1 The 95 percent confidence interval 

(two-sided) is calculated according to equa
tion 3-2 :

C.l:#s= -4 i%  VnOM-CExo*nvn—1
Equation 3-2

where:
2X=sum of all data points, 

t .975 =  t1-a /2 , and
0.1.^=95 percent confldenpe interval es

timated of the average mean value, 
value.

Values for *.975
n ‘.975
2 ---------- ------------------------ ,_------ 12.706
3  -    4.303
4 —      3.182
5  ------— ---------------------------------  2.776
6  ------------ ------------ ------------ ------------ ------------ ------------  2. 571
7  ------------ ------------ ------------ ________..___ 2.447
8  ....................................................................................................................... 2. 365
9 ---------------------------- __________ 2.306

1 0 ------------.___-------------------- - 2. 262
1 1 ........ —.................. ............ _______ 2.228
12  -------- --------- ------ --- - 2.201
1 3  ________ ________ ________ ________ ________ ________  2. 179
1 4  ___-------------------------- ------------  2. 160
15 ----------------- _~-----------------------  2. 145
1 6  ------------ ----- ;_------- ------  2.131
The values in this table are already corrected 
for n-1 degrees of freedom. Use n equal to 
the number of samples as data points.

7.2 Data Analysis and Reporting.
7.2.1 Zero Drift (2-hour): Using the zero' 

concentration values measured each two 
hours during the field test, calculate the dif
ferences between the consecutive two-hour 
readings expressed in ppm. Calculate the 
mean difference and the confidence interval 
using equations 3-1 and 3-2. Record the sum 
of the absolute mean value and the confi
dence interval on the data sheet shown in 
Figure 3-1.

7.2.2 Zero Drift (24-hour)„Using the zero 
concentratidh values measured every 24 
hours during the field test, calculate the dif
ferences between the zero point after zero 
adjustment and the zero value 24 hours 
later just prior to zer6 adjustment. Calculate 
the mean value of these points and the con
fidence interval using equations 3-1 and 3-2.

Record the zero drift (the sum of the ab
solute mean and confidence interval) on the 
data sheet shown in Figure 3—2.

7.2.3 Calibration Drift (2-hour). Using the 
calibration values obtained at two-hour in
tervals during the field test, calculate the 
differences between consecutive two-hour 
readings expressed as ppm. These values 
should be corrected for the corresponding 
zero drift during that two-hour period. Cal
culate the mean and confidence interval of 
these corrected difference values using equa
tions 3—1 and 3—2. Do not use the differences 
between non-consecutive readings. Record 
the sum of the absolute mean and confi
dence interval upon the data sheet shown 
in Figure 3-1.

7.2.4 Calibration Drift (24-hour). Using the 
calibration values measured every 24 hours 
during the field test, calculate the differ
ences between the calibration concentration 
reading after zero and calibration adjust
ment and the calibration concentration read
ing 24 hours later after zero adjustment but 
before calibration adjustment. Calculate the 
mean value of these differences and the con
fidence interval using equations 3-1 and 3-2. 
Record the sum of the absolute mean and 
confidence interval on the data sheet shown 
in Figure 3-2.

7.2.5 Operational Test Period. During the 
168-hour performance and operational test 
period, the continuous monitoring system 
shall not receive any corrective maintehance, 
repair, replacement, or adjustment other 
than that clearly specified as required in the 
manufacturer’s written operation and main
tenance manuals as routine and expected 
during a one-week period, If the continuous 
monitoring system operates within the speci
fied-performance parameters and does not re
quire corrective maintenance, repair, replace
ment or adjustment other than as specified 
above during the 168-hour test period, the 
operational period will be successfully con
cluded. Failure of the continuous monitoring 
system to meet this requirement shall call 
for a, repetition of the 168 hour test period. 
Portions of the test which were satisfactorily 
completed need not be repeated. Failure to 
meet any performance specifications shall 
call for a repetition of the one-;week perform
ance test period and tha t portion of the test
ing which is related to the failed specifica
tion. All -maintenance and adjustments re
quired shall be recorded. Output readings 
shall be recorded before and after all ad
justments.

7.2.6 Response Time. Using the data devel
oped under paragraph 5.3, calculate the time 
interval from concentration switching to 95 
percent to the final stable value for all up
scale and downscale tests. Report the mean of 
the three upscale test times and the mean of 
the thrèe downscale test times. The two av
erage times should not differ by more than 
15 percent of the slower time. Report the 
slower time as the system response time. Re
cord the results on Figure 3-3.

8. References.
8.1 “Performance Specifications for Sta

tionary Source Monitoring Systems for Gases 
and Visible Emissions,” Environmental Pro
tection Agency, Research Triangle Park, N.C., 
ÎÏPA-650/2-74-013, January 1974.

8.2 “Experimental Statistics,” Department 
of Commerce, National Bureau of Standards 
Handbook 91, 1963, pp. 3-31, paragraphs 
3—3.1.4.
(Secs. I l l  and 114 of the Clean Air Act, as 
amended by sec. 4(a) of Pub. L. 91-604, 84 
Stat. 1678 (42 U.S.C. 1857c-6, by sec. 15(c) (2) 
of Pub. L. 91-604, 85 Stat. 1713 (42 U.S.C. 
1857g)),
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Data Zero Span Calibration
Set Tine Zero Dpi ft' Span Drift Drift
1o. Begin End Date Reading (¿Zero) Reading (¿Span)- (aSpan-aZero)

Zero Dri f t  * t Kean Zero Dri ft* 
Calibration D rift  * [Mean Span Dri ft*  
‘ Absolute Value.

+ Cl (Zero)
+ Cl (Span \

Figure 3*1. Zero and Calibration Drift (2 Hour).

Date" Zero Span Calibration
and Zero Drift Reading Drift
Time Heading (¿Zero) (After zero adjustment) (¿Span)

Zero Drift * [Mean Zero Drift* + C.I. (Zero)

Calibration Drift * [Mean Span Drift* + C.I. (Span)

* Absolute value

Figure 3-2. Zero-and Calibration Drift (24-hour)
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Datfc of Test _____ ______
Span Gas Concentration ___ppm
Analyzer Span Setting ________ppm

1. seconds
Upscale 2. seconds

3. seconds
Average upscale response ________seconds

1. seconds
Downscale 2. seconds

3» seconds
Average downscale response________seconds

System average response time (slower time) = _______ seconds
from slower 

system average response
average UDscale minus averaqe downscale

slower time x

Figure 3-3. Response

[FR Doc.75-26565 Filed 10-3-75;8:45 am]
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